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REPLY  TO 
ATTENTION  OF: 

NEDED-E  JJEC  1  0  1960 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 
Boston,  Massachusetts 


Dear  Governor  King: 

Inclosed  Is  a  copy  of  the  Barre  Reservoir  Dam  &  Dike  (MA-00094)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  The  report  is  based  upon  a  visual 
inspection,  a  review  of  past  performance,  and  a  preliminary  hydrological 
analysis.  A  brief  assessment  is  Included  at  the  beginning  of  the  report. 

The  visual  Inspection  has  revealed  several  deficiencies  at  the  site 
Including  seepage  along  the  downstream  toe  of  both  the  dam  and  dike.  In 
addition  the  preliminary  hydrologic  analysis  has  indicated  that  the 
spillway  capacity  for  the  Barre  Reservoir  Dam  would  likely  be  exceeded  by 
floods  greater  than  46  percent  of  the  Probable  Maximum  Flood  (PMF),  the 
test  flood  for  spillway  adequacy.  Our  screening  criteria  specifies  that 
a  dam  of  this  class  which  does  not  have  sufficient  spillway  capacity  to 
discharge  fifty  percent  of  the  PMF,  should  be  adjudged  as  having  a 
seriously  Inadequate  spillway.  Due  to  the  seepage  and  the  Inadequacy  of 
the  spillway  the  dam  has  been  assessed  as  unsafe,  non-emergency  until 
corrective  measures  outlined  in  Section  7  are  completed  or  more  detailed 
studies  provide  otherwise. 

The  term  "unsafe"  applied  to  a  dam  because  of  an  inadequate  spillway  does 
not  indicate  the  same  degree  of  emergency  as  that  term  would  if  applied 
because  of  structural  deficiency.  It  does  indicate,  however,  that  a 
severe  storm  may  cause  overtopping  and  possible  failure  of  the  dam,  with 
significant  damage  and  potential  loss  of  life  downstream. 

It  is  recommended  that  within  twelve  months  from  the  date  of  this  report 
the  owner  of  the  dam  engage  the  services  of  a  professional  or  consulting 
engineer  to  determine  by  more  sophisticated  methods  and  procedures  the 
magnitude  of  the  spillway  deficiency.  Based  on  this  determination, 
appropriate  remedial  mitigating  measures  should  be  designed  and  completed 
within  24  months  of  this  date  of  notification.  In  the  interim  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly  developed. 
During  periods  of  unusually  heavy  precipitation,  round-the-clock 
surveillance  should  be  provided. 


NEDED-E 

Honorable  Edward  J.  King 

I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  In  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  informed  of  the  actions  taken  to  Implement 
these  recommendations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Common¬ 
wealth  of  Massachusetts.  This  report  has  also  been  furnished  to  the 
owner  of  the  project,  Prince  River  Corporation,  Worcester,  Mass. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  the  cooperation  extended  in 
carrying  out  this  program. 


Sincerely, 


HE.  HODGSON, /JR. 
t,  Corps  of  Engineers 
Division  Engineer 
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PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MAO  0094 

Name  of  Dam:  Barre  Reservoir  Dam  and  Dike 

Town:  Barre,  Massachusetts 

County  and  State:  Worcester  County,  Massachusetts 
Stream:  Prince  River,  tributary  of  the  Ware  River 

Date  of  Inspection:  May  5>  1980 


The  impoundment  structures  on  Barre  Reservoir 
consist  of  a  225-foot  long  earthfill  dam  and  a  410-foot 
long  earthfill  dike;  both  were  originally  constructed 
around  the  year  1855.  The  existing  dam  has  a  maximum 
height  of  15.1  feet.  The  present  dike,  which  was 
breached  during  the  1938  hurricane  and  rebuilt  in  1941, 
has  a  maximum  height  of  21.1  feet.  The  top  of  the  dam 
is  at  El  951.1  ana  the  top  of  the  dike  is  at  El  951.5. 
The  spillway  consists  of  a  flat-crested,  concrete  weir 
68.3  feet  long  with  a  crest  elevation  of  948.0.  The 
low-level  outlet  is  a  12-inch  diameter  iron  pipe  located 
at  the  dike,  approximately  70  feet  to  the  right  of  the 
left  abutment.  The  invert  of  the  outlet  pipe  is  at  El 
931.2.  Flow  through  the  low-level  outlet  is  regulated 
by  a  manually  operated  gate  valve  located  at  the 
discharge  end  of  the  pipe. 

There  are  numerous  deficiencies  which  must  be 
corrected  to  assure  the  continued  performance  of  this 
dam.  This  conclusion  is  based  on  the  visual  inspection 
of  the  site  and  a  review  of  the  available  data. 
Generally,  the  dam  and  dike  are  in  poor  condition. 
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The  following  deficiencies  were  observed  at  the 
site:  severe  seepage  from  the  downstream  toe  of  the 

dike  at  the  left  abutment;  seepage  along  almost  the 
entire  length  of  both  the  dam  and  dike,  at  the 
downstream  toe;  heavy  growth  of  vegetation  on  the  crest 
and  slopes  of  both  the  dam  and  dike;  seepage  through  the 
vertical  downstream  stone  spillway  wall  and  beneath  both 
left  and  right  sidewalls  of  the  spillway  channel;  minor 
bulging  of  the  vertical  stone  spillway  wall;  spalling  of 
the  concrete  approach  apron,  spillway  crest,  and  splash 
apron;  slight  to  heavy  spalling  of  concrete  along  the 
upstream  face  of  the  spillway  sidewalls;  and  an 
accumulation  of  debris  in  the  spillway  discharge 
channel . 


Based  on  Corps  of  Engineers'  guidelines,  the  dam 
and  dike  have  been  classified  in  the  "small"  size  and 
"high"  hazard  categories.  A  test  flood  equal  to 
one-half  the  probable  maximum  flood  ( PMF)  was  used  to 
evaluate  the  capacity  of  the  spillway.  The  test  flood 
outflow  is  1,470  cfs,  resulting  in  a  pond  level  at 
El  951.2.  The  test  flood  would  overtop  the  dam  by  0.1 
feet  but  would  not  overtop  the  dike.  Hydraulic  analyses 
indicate  that  the  spillway  can  discharge  1,370  cfs,  or 
93  percent  of  the  test  flood  outflow  before  the  dam  is 
overtopped. 

Upon  receipt  of  this  report,  the  Owner  should 
immediately  lower  the  reservoir  to  El  938.0,  which  is 
below  the  elevation  of  the  most  severe  seepage,  and 
repair  the  deficiencies  listed  above,  as  described  in 
Section  7.3.  It  is  recommended  that  the  Owner  employ  a 
qualified  registered  professional  engineer  to  evaluate 
the  stability  of  the  dam  and  dike.  The  Engineer  should 
also  conduct  a  thorough  investigation  of  the  severe 
seepage  occurring  at  the  toe  of  both  embankments,  as 
well  as  the  seepage  occurring  through  the  dry  stone 
masonry  walls  of  the  spillway.  The  Engineer  should 
redesign  the  outlet  with  the  control  valve  on  the 
upstream  face  of  the  dike. 

The  Owner  should  also  implement  a  program  of 
annual  technical  inspections,  a  plan  for  surveillance 
of  the  dam  during  and  after  periods  of  heavy  rainfall, 
and  a  plan  for  notifying  downstream  residents  in  the 
event  of  an  emergency  at  the  dam. 
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The  measures  outlined  above  and  in  Section  7 
should  be  implemented  by  the  Owner  within  a  period  of 
one  year  after  receipt  of  this  Phase  I  Inspection  > 
Report .  ^  /n  ^  ^// 


V*  [>  —.--4.2 


Approved  by: 


Edward  M.  Greco,  P.E. 
Project  Manager 
Metcalf  &  Eddy,  Inc. 

Massachusetts  Registration 
No.  29800 


Stepnen  L.  Bishop,  P.E. 
Vice  President 
Metcalf  &  Eddy,  Inc. 


Massachusetts  Registration 
No.  19703 
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This  Phase  I  Inspection  Report  on  Barre  Reservoir  Dam  and  Dike 

ha a  been  reviewed  by  the  underaigned  Review  board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Pans,  and  with  good  engineering  judgment  and  practice,  and  la  hereby 
submitted  for  approval. 


RICHARD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  MEMBER 

Geotechnical  Enqineerina  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Re co mended  Guidelines  for  Safety  Inspection  of  Parris, 
for  a  Phase  I  Investigation.  Copies  of  these  guide¬ 
lines  may  be  obtained  from  the  Office  of  Chief  of  Engi¬ 
neers,  Washington,  D.C.  2031^.  The  purpose  of  a  Phase 
I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed 
investigations,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on 
observations  of  field  conditions  at  the  time  of  inspec¬ 
tion  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  inter¬ 
nal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  Inspection  can  there  be 
any  chance  that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accor¬ 
dance  with  the  established  Guidelines,  the  Spillway  Test 
Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm 
runoff) ,  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  rela¬ 
tive  spillway  capacity  and  serves  as  an  aid  in  determin¬ 
ing  the  need  for  more  detailed  hydrologic  and  hydraulic 
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studies,  considering  the  size  of  the  dam,  its  general 
conditions  and  the  downstream  damage  potential. 


The  Phase  I  Investigation  does  not  include  an 
assessment  of  the  need  for  fences,  gates,  no-trespassing 
signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  pro¬ 
vide  greater  security  for  the  facility  and  safety  to  the 
public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 

BARRE  RESERVOIR  DAM 
BARRE  RESERVOIR  DIKE 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367 ,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  Initiate  a  national 
program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps 
of  Engineers  has  been  assigned  the  respon¬ 
sibility  of  supervising  the  inspection  of 

dams  within  the  New  England  Region.  Metcalf  & 
Eddy,  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams 
in  the  State  of  Massachusetts.  Contract  No. 

DA CW  33-80-C-0054,  dated  April  18,  1980,  has 
been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b .  Purpose 

(1)  Perform  technical  inspection  and  evalu¬ 
ation  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  quickly 
initiate  effective  dam  safety  programs  for 
non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location.  The  dam  is  located  on  the  Prince 
River  in  the  Town  of  Barre,  Worcester  County, 
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Massachusetts,  in  the  Connecticut  River  Basin 
(see  Location  Map).  The  coordinates  of  this 
location  are  Latitude  42  deg.  27.4  min.  north 
and  Longitude  72  deg.  06.2  min.  west. 

b .  Description  of  Dam  and  Appurtenances.  The 
impoundment  structures  consist  of  a  225-foot 
long  earthfill  dam  and  a  410-foot  long 
earthfill  dike.  The  dam  and  dike  are  separated 
by  a  point  of  natural  ground  approximately  100 
feet  wide.  The  maximum  height  of  the  dam  is 
15.1  feet;  and  the  maximum  height  of  the  dike 
is  21.1  feet.  The  elevation  of  the  top  of  the 
dam  is  951.1  and  the  minimum  elevation  of  the 
top  of  the  dike  is  951.3.  Both  dam  and  dike 
are  approximately  10  feet  wide  at  the  top.  (See 
Figures  B-l  and  B-2  in  Appendix  B).  The 
upstream  face  of  the  dam  is  a  1:1  (horizontal: 
vertical)  slope  covered  with  stone.  Above 
approximate  El  948,  however,  a  heavy  growth  of 
trees  and  brush  obscures  the  stone.  The  down¬ 
stream  face  of  the  dam  is  a  2:1  earth  slope. 

At  the  dike,  the  upstream  face  slopes  at  1.6:1 
and  the  downstream  slope  is  at  2:1. 

Available  drawings  and  inspection  reports 
indicate  that  the  dam  is  an  unzoned  embankment 
containing  a  concrete  core  wall  upstream  and 
wood  sheeting  driven  to  an  impervious  layer 
immediately  downstream  of  the  core  wall.  A 
portion  of  the  dike  was  breached  during  the 
1938  hurricane,  and  reconstructed  with  a  zoned 
embankment.  Notes  on  a  1941  plan  of  the 
reconstruction  indicate  an  upstream  core  wall 
of  compacted  layers  of  "blue  clay",  and  a  cut¬ 
off  trench  of  unknown  depth  and  material.  Wood 
sheeting  was  driven  to  bedrock  below  the  clay 
and  concrete  placed  on  both  sides  of  the 
sheeting  (see  Figure  B-3,  Appendix  B). 

The  spillway,  located  near  the  center  of  the 
dam,  is  a  flat-crested,  concrete  weir  with 
sloping  sidewalls.  The  effective  length  of  the 
spillway  is  68.3  feet  at  the  crest  and  80.3 
feet  at  the  top  of  the  sidewalls  (see  Section 
2-2,  Figure  B-2,  Appendix  B).  The  sidewalls  of 
the  spillway  extend  laterally  for  approximately 
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15  and  25  feet  (right  and  left)  to  form  a 
partial  retaining  wall  along  the  upstream  face 
of  the  dam  (see  Figure  B-l  and  Photo  No.  4). 

The  crest  of  the  weir  is  at  El  9^6.0.  The 
approach  channel  reportedly  consists  of  a 
1-1/2-foot  thick  concrete  apron  with  a  2.5:1 
slope.  The  downstream  face  of  the  spillway  is 
a  vertical  dry  stone  masonry  wall  10.8-feet 
high.  There  is  a  12-foot  wide,  stone  and 
mortar  splash  apron  at  the  toe  of  this  wall. 

The  80-foot  wide  spillway  discharge  channel  is 
contained  by  dry  stone  masonry  training  walls 
which  extend  from  the  top  of  the  dam,  El  951.1, 
to  natural  ground  at  an  approximate  slope  of 
1.7:1.  Beyond  the  splash  apron  the  spillway 
discharge  channel  is  a  poorly  defined,  unlined 
water  course  which  flows  through  woodland. 

The  slope  of  the  upper  reach  of  the  channel  is 
4  percent.  The  spillway  discharge  joins  flow 
from  the  outlet  approximately  900  feet 
downstream  of  the  dam. 

The  low-level  outlet  is  a  12-inch  diameter  iron 
pipe  located  at  the  dike,  70  feet  to  the  right 
of  the  left  abutment.  The  invert  of  the  outlet 
is  at  El  931.2  at  the  downstream  end.  Flow 
through  the  outlet  is  manually  controlled  by  a 
gate  valve  located  at  the  downstream  end  of  the 
outlet  pipe.  The  low-level  outlet  discharges 
into  a  25-foot  wide  channel  bounded  by  trees 
and  heavy  vegetation.  Farther  downstream  the 
channel  narrows  to  10  feet  wide  but  debris 
obstructs  the  flow,  causing  some  ponding. 

c.  Size  Classification.  Barre  Reservoir  Dam  and 
Dike  are  classified  in  the  "small"  category. 

The  dam  has  a  maximum  height  of  15.1  feet,  and 
the  dike  a  maximum  height  of  21.1  feet.  The 
maximum  storage  capacity  of  the  dam  and  dike  is 
359  acre-feet. 

d.  Hazard  Classification.  There  are  four  wood 
frame  manufacturing  buildings  belonging  to  the 
Charles  G.  Allen  Co.  located  6,700  feet  below 
Barre  Reservoir  Dam  (See  Flood  Impact  Area  on 
the  Location  Map) .  A  13-foot  high  dam  is 
immediately  upstream  of  this  area.  In  the 
event  of  complete  failure  of  the  Barre 
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Reservoir  Dam  or  Dike,  this  lower  dam  would  be 
overtopped  and  the  buildings  severely  damaged. 


Stream  flow  resulting  from  the  spillway  dis¬ 
charging  fts  maximum  capacity  of  1,370  cfs 
would  be  4.8  feet  deep  3,000  feet  downstream 
of  the  dam. 

Failure  of  the  dam  would  raise  the  stream 
level  1.7  feet  above  the  spillway  flow  level 
thereby  producing  a  stream  depth  of  6.5  feet. 
Attenuation  of  the  pond  at  the  Allen  Factory 
would  reduce  the  depth  of  flow  with  the  result 
that  the  factory  would  be  flooded  to  a  depth 
of  1  foot  (El  761.5) . 

Failure  of  the  dike  would  raise  the  water  in 
the  stream  5.2  feet  above  the  spillway  flow 
level  resulting  in  a  stream  depth  of  10  feet, 
3,000  feet  downstream  of  the  dam.  Attenuation 
by  the  Allen  Factory  pond  would  result  in  the 
factory  being  flooded  to  a  depth  of  3.2  feet 
(El  763.5). 

More  than  a  few  lives  could  be  lost  and 
considerable  amount  of  property  damage  could 
occur.  Accordingly,  the  dam  has  been  placed 
in  the  "high"  hazard  category. 

e.  Ownership.  The  dam  is  owned  by  the  Prince 
River  Corporation,  c/o  Mr.  George  T.  Dewey, 

Jr.,  311  Main  Street,  Worcester,  Massachusetts 
01608.  Mr.  Dewey  (telephone  617-753-5410) 
granted  permission  to  enter  the  property  and 
inspect  the  dam. 

f.  Operator.  The  dam  is  operated  by  a  repre¬ 
sentative  of  the  Prince  River  Corporation  who 
lives  in  Barre,  Massachusetts. 

g.  Purpose  of  the  Dam.  Barre  Reservoir  is  used 
for  recreational  purposes  by  members  of  the 
Prince  River  Corporation. 

h.  Design  and  Construction.  Construction  of 
Barre  Reservoir  Dam  and  Dike  was  completed  in 
the  l850’s.  No  drawings  or  specifications  of 
the  original  dam  have  been  found.  A  June  10, 
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1932  plan  by  the  Worcester  County  Engineer  is 
available  showing  the  proposed  reconstruction 
of  the  spillway  and  sidewalls.  The  drawing 
shows  the  dam  essentially  as  it  appears  today, 
except  that  the  masonry  wing  walls  were 
redesigned,  and  sidewalls  aligned  with  the 
spillway  crest  were  substituted  at  the  time  of 
construction. 

Flooding  during  the  1938  hurricane  caused  the 
dike  embankment  to  fail.  Plans  for  the 
proposed  reconstruction  of  the  dike  were 
approved  in  19^1  by  the  Worcester  County 
Engineering  Department  and  are  available 
through  that  office.  Figure  B-3  is  a  19ol 
tracing  of  portions  of  the  reconstruction 
plans.  The  drawing  shows  the  dike  essentially 
as  it  appears  today. 

Inspection  reports  over  the  years  have  cited 
seepage  and  leaks  occurring  in  both  the  dam  and 
the  dike.  This  condition  was  also  noted  after 
both  the  1932  and  19^1  reconstructions.  The 
inspectors  repeatedly  recommended  removing  the 
heavy  growth  of  trees  and  vegetation,  and 
grubbing  out  tree  roots  along  the  embankments 
of  both  the  dam  and  the  dike.  Available 
inspection  reports  have  indicated  that  both  the 
dam  and  dike  are  in  poor  condition,  with  no 
recent  repairs . 

i.  Normal  Operating  Procedures.  There  are  no 
written  operating  procedures  for  this  dam. 
However,  a  representative  of  the  Prince  River 
Corporation  reportedly  visits  the  dam  at  times 
of  heavy  rainfall  and  during  the  spring  and 
fall.  At  those  times,  the  gate  valve  on  the 
12-inch  outlet  pipe  is  opened  or  closed  as 
necessary.  The  low-level  outlet  was  last 
operated  In  the  fall  of  1979  when  the  pond  was 
lowered  to  an  unknown  elevation  for  the  winter. 

1. 3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  is  approxi¬ 
mately  2,176  acres  (3.^0  square  miles)  and  con¬ 
sists  of  flat  to  gently  rolling  land  and 
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includes  Hemingway  Pond  (see  Figure  D-l  in 
Appendix).  About  17.3  percent  of  the  drainage 
area  is  ponds  and  swamps  and  the  remaining 
portion  consists  of  woodland.  Light  residen¬ 
tial  development,  primarily  summer  cottages, 
occurs  around  Barre  Reservoir. 

b.  Pi scharge .  Discharge  from  Barre  Reservoir 
flows  over  the  crest  of  the  spillway  onto  a 
12-foot  wide  concrete  splash  apron,  and  then 
into  an  unlined,  natural  watercourse.  Water 
also  discharges  from  the  low-level  outlet  at 
the  dike  into  an  unlined  channel. 

(1)  Outlet:  Size  -  12-inch,  Invert  El  931.2. 
Capacity  -  14  cfs. 

(2)  Maximum  known  flood  at  damsite:  unknown 
(dike  overtopped  in  1938) 

(3)  Ungated  spillway  capacity  at  top  of  dam: 
1,370  cfs  at  El  951.1. 

(4)  Ungated  spillway  capacity  at  test  flood 
elevation:  1,460  cfs  at  El  951.2. 

(5)  Gated  spillway  capacity  at  normal  pool 
elevation:  N/A. 

(6)  Gated  spillway  capacity  at  test  flood 
elevation:  N/A. 

(7)  Total  spillway  capacity  at  test  flood 
elevation:  1,460  cfs  at  El  951.2. 

(8)  Total  project  discharge  at  test  flood 
elevation:  1,470  cfs  at  El  951.2. 

c .  Elevation  (feet  above  National  Geodetic 
Vertical  Datum  of  1929  (NGVD)).  A  benchmark 
was  established  at  El  948  as  the  average 
elevation  of  the  spillway  crest.  This 
elevation  was  estimated  from  a  United  States 
Geological  Survey  (U.S.G.S.)  topographic  map. 

(1)  Streambed  at  toe  of  dam:  936.0; 
streambed  at  toe  of  dike:  930.4 
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(2)  Bottom  of  cutoff:  unknown 

(3)  Maximum  tailwater:  unknown 

(4)  Normal  pool:  948.0 

(5)  Full  flood  control  pool:  N/A 

(6)  Spillway  crest  (ungated);  948.0 

(7)  Design  surcharge  (Original  Design): 

unknown 

(8)  Top  of  dam:  951.1 

Top  of  dike :  9 51 . 3 

(9)  Test  flood  surcharge:  951.2 

d.  Reservoir  (Length  in  feet) 

(1)  Normal  pool:  2,800 

(2)  Flood  control  pool:  N/A 

(3)  Spillway  crest  pool:  2,800 

*(4)  Top  of  dam:  2,800 

*(5)  Test  flood  pool:  2,800 

e.  Storage  (acre-feet) 

(1)  Normal  pool:  235 

(2)  Flood  control  pool:  N/A 

(3)  Spillway  crest  pool:  235 

*(4)  Top  of  dam:  359 

*(5)  Test  flood  pool:  363. 


*Based  on  the  assumption  that  the  surface  area  will  not 
significantly  increase  with  changes  in  pool  elevation 
from  9^8.0  to  951.2. 
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f.  Reservoir  Surface  (acres) 


(1)  Normal  pool:  40 

(2)  Flood-control  pool:  N/A 

(3)  Spillway  crest:  40 

(4)  Test  flood  pool:  40 

(5)  Top  of  dam:  40 
g.  Dam 

(1)  Type:  earthfill 

(2)  Length:  225  feet 

(3)  Height:  15.1  feet  maximum 

(4)  Top  width:  10  feet 

(5)  Side  slopes:  upstream  -  1:1 

(6)  Zoning:  unknown 

(7)  Impervious  core:  unknown.  Concrete  core 
at  spillway. 

(8)  Cutoff:  unknown.  Plans  indicate  wood 
sheeting  driven  to  refusal. 

(9)  Grout  curtain:  unknown. 

Dike 

(1)  Type:  earthfill 

(2)  Length:  410  feet 

(3)  Height:  21.1  feet  maximum 

(4)  Top  width:  10  feet 

(5)  Side  slopes:  upstream  -  1.3:1  to  1.9:1 

downstream  -  2:1 
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(6) 

Zoning:  plans  indicate  zoning  in 

reconstructed  area 

(7) 

Impervious  core:  unknown  except  at 
breached  section.  Compacted  blue  clay 
3-inch  wood  sheeting  (Figure  B-3). 

and 

(8) 

Cutoff:  unknown.  Plans  indicate  wood 

sheeting  driven  to  refusal 

(9) 

Grout  curtain:  unknown 

(10) 

Other:  reconstructed  section  on  plans 

indicates  cutoff  trench  but  no  infcrmat 
on  material  or  depth  of  trench. 

ion 

h.  Diversion  and  Regulating  Tunnel:  N/A 
1 .  Spillway 

(1)  Type:  flat-crested,  concrete 

(2)  Length  of  weir:  68.3  feet  at  crest  of 
weir,  80.3  feet  at  top  of  sloping 
sidewalls 

(3)  Crest  elevation:  9^8.0 

(A)  Gates:  none 

(5)  Upstream  channel:  concrete  apron  at  a 
2.5:1  slope 

(6)  Downstream  channel:  vertical  stone  wall 
to  12-foot  wide  concrete  and  mortared 
stone  splash  apron,  El  937.2 

(7)  General:  sloping  concrete  training  walls 
on  upstream  sides  of  spillway  crest, 
sloping  stone  sidewalls  downstream  of 
spillway  crest 

j .  Regulating  Outlets  (located  at  the  dike) 


(1) 

Invert 

El:  931.2 

(2) 

Size : 

12-inch  diameter 
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(3)  Description:  Iron  pipe 

(4)  Control  mechanism:  manually -operated 
wheel  connected  to  a  gate  valve  at  the 
discharge  end  of  the  pipe. 
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SECTION  2 


ENGINEERING  DA^ 


2.1  General.  The  engineering  data  available  fcr  this 
Phase  I  inspection  includes  drawings  dated  from 
1932  to  1962,  prepared  by  and  obtained  fror,  the 
Worcester  County  Engineering  Department.  Two  of 
these  drawings  are  included  in  Appendix  B  as 
Figures  B-3  and  B-4.  There  are  no  other  drawings, 
specifications,  or  computations  available  from  the 
Owner,  State,  or  County  agencies.  Copies  of 
previous  inspection  reports  dated  1925  to  1969, 
prepared  by  the  Worcester  County  Engineering 
Department  are  included  in  Appendix  B.  The  most 
recent  inspection  was  conducted  in  1972  by  the 
Massachusetts  Department  of  Public  Works,  Division 
of  Waterways.  A  copy  of  that  report  is  also  given 
in  Appendix  B. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  from  the  Massachusetts  Department  of 
Environmental  Quality  Engineering,  Division  of 
Waterways;  the  Massachusetts  Department  of  Public 
Works;  and  the  Worcester  County  Engineers  Office. 

In  addition,  wre  acknowledge  the  assistance  of  Mr. 
George  T.  Dewey,  Jr.  and  Mr.  Robert  Perkins, 
representatives  of  the  Prince  River  Corporation, 
who  provided  information  on  the  history  and 
operation  of  the  dam. 

2.2  Construction  Records.  There  are  no  construction 
records  or  as-built  drawings  available  for  the  dam, 
dike  or  appurtenances.  Previous  inspection  reports 
by  Worcester  County  Engineers  provided  some  con¬ 
struction  information,  and  a  summary  of  repairs  and 
post-construction  changes  at  the  site. 

2.3  Operating  Records.  No  operating  records  are 
available,  and  there  is  no  daily  record  kept  of  the 
elevation  of  the  pool  or  rainfall  at  site. 

2.4  Evaluation 


a.  Availability .  There  is  limited  engineering 
data  available  for  the  dam  and  dike. 
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b.  Adequacy .  The  lack  of  detailed  hydraulic, 
structural  and  construction  data  did  not  allow 
for  a  definitive  review.  Therefore,  the  eval¬ 
uation  of  the  adequacy  of  the  dam  and  dike  is 
based  on  the  visual  inspection,  past 
performance  history,  and  engineering  judgment. 

c.  Validity .  Comparison  of  the  available  draw¬ 
ings  with  the  field  survey  conducted  during  the 
Phase  I  inspection  indicates  that  the  avail¬ 
able  information  is  valid. 
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SECTION  3 


VISUAL  INSPECTION 


3 . I  Findings 

a.  General .  The  Phase  I  Inspection  of  the  dan  and 
dike  at  Barre  Reservoir  was  performed  on  May  5, 
1980.  A  copy  of  the  inspection  checklist  is 
included  in  Appendix  A.  Previous  inspections 
were  conducted  by  the  Worcester  County 
Enginering  Department  from  1924  to  1969,  and  by 
the  Massachusetts  Department  of  Public  Works  in 
1972.  Copies  of  those  reports  are  given  in 
Appendix  B.  Selected  photographs  taken  during 
our  visual  inspection  are  included  in  Appendix 
C. 

b.  Dan.  The  dam  is  an  earthfill  structure  with  a 
concrete  and  stone  spillway.  Evidence  of 
seepage  or  leakage  of  clear  water  was  noted  in 
two  locations  near  the  downstream  toe  of  the 
dam  (see  Figure  B-l,  and  Photos  No.  2  and 

No.  8),  in  various  places  along  the  vertical 
stone  wall  of  the  spillway,  and  at  the  base  of 
both  discharge  channel  sidewalls.  The  seepage 
is  indicated  by  marshy  pools  and  streams  of 
water  flowing  at  approximately  1/2  gpm  (gallons 
per  minute).  The  concrete  on  the  spillway 
sidewalls  is  spalled  and  eroded  with  minor 
efflorescence.  The  most  severe  spalling  has 
occurred  along  the  left  upstream  sidewall  of 
he  spillway  (see  Photo  No.  5). 

There  is  moderate  erosion  of  the  concrete  of 
the  spillway  approach  channel,  as  well  as  on 
the  crest  of  the  weir  (see  Photo  No.  6). 
Reinforcing  steel  has  been  exposed  along  the 
crest  of  the  weir  and  transverse  cracking  is 
also  evident.  The  vertical  stone  wall  of  the 
spillway  exhibits  some  minor  bulging  and  some 
loose  stone.  The  stone  jointing  in  the 
spillway  wall  is  open  and  loose;  it  is  possible 
to  probe  3  to  4  feet  beyond  the  face  of  the 
wall  at  many  of  the  joints. 
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embankment  slope  is  visible  below  the  water 
line  but  is  heavily  overgrown  from  the  water 
line  to  the  top  of  the  embankment.  The  stone 
appears  to  be  Intact.  Brush  and  many  trees 
from  2  to  18  inches  in  diameter  are  growing 
along  the  top  and  both  slopes  of  the 
embankments  of  the  dam  (see  Overview  Photo  and 
Photo  No.  2). 

c.  Dike.  The  dike  is  an  earthfill  structure  with 
a  low-level  outlet.  Evidence  of  seepage  was 
noted  in  four  locations  along  the  downstream 
toe.  The  most  severe  seepage  occurs  at  the  toe 
of  the  left  abutment  with  a  maximum  estimated 
flow  of  10  to  15  gpm  (see  Photo  No.  12).  As 
indicated  on  Figure  B-l,  pools,  streams,  and 
marshy  areas  are  all  evident  at  the  seepage 
points . 

The  small  stone  riprap  along  the  upstream 
slope  of  the  dike  appears  to  be  in  place  but  is 
heavily  overgrown  with  brush  and  trees  (see 
Photo  No.  9). 

Brush  and  trees  are  growing  along  the  crest  and 
downstream  slope  of  the  dike  embankment  (see 
Photo  No.  10). 

d.  Appurtenant  Structures.  At  the  time  of  the 
inspection,  water  was  discharging  over  the 
spillway  so  the  vertical  stone  wall  and  the 
downstream  toe  could  not  be  examined.  The 
concrete  on  the  crest  of  the  spillway  is  eroded 
and  cracked  and  the  steel  reinforcement  exposed 
in  places.  The  crest  and  approach  apron  of  the 
spillway  are  clear  of  debris.  The  discharge 
splash  apron  is  heavily  eroded  and  debris  has 
accumulated  along  and  at  one  end  of  the  apron 
(see  Photo  No .  1) . 

The  headwall  of  the  low  level  outlet  is  con¬ 
structed  of  concrete  and  is  in  good  condition, 
with  minor  erosion  of  the  concrete  surface  below 
the  water  level.  The  wheel  which  operates  the 
valve  is  slightly  rusted,  but  the  valve  is 
submerged  and  could  not  be  inspected. 
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At  the  time  of  inspection,  water  was  flowing; 
from  the  outlet  (see  Photo  No.  11).  As  no 
representative  of  the  Prince  River  Corporation 
was  present  during  the  inspection,  we  did  not 
attempt  to  operate  the  valve.  According  to 
personnel  representing  the  Prince  River 
Corporation,  the  outlet  valve  should  have  been 
closed  but  vandals  may  have  opened  it.  The 
discharge  end  of  the  outlet  is  clear  of  debris. 
Trees  and  brush  overhang  the  downstream  channel, 
which  is  partially  blocked  by  fallen  logs. 

e.  Reservoir  Area.  The  reservoir  area  is  sparsely 
developed.  There  are  approximately  three 
summer  cottages  abutting  the  reservoir  ana 
access  is  over  unpaved  trails.  The  general 
area  around  the  reservoir  is  heavily  wooded  and 
accessible  by  foot  trails  only. 

f.  Downstream  Channel.  The  spillway  channel  and 
the  low-level  outlet  channel  converge  some  6 CO 
feet  downstream  of  the  dam  and  dike.  Beth 
channels  are  narrow  and  unlined.  Debris 
falling  into  either  channel  can  cause  pools  of 
water  to  form. 

Beyond  the  convergence  of  the  two  outlet 
channels,  the  downstream  channel  slopes  at  2.7 
percent  to  the  dam  behind  the  Charles  G.  Allen 
Company  located  6,700  feet  downstream  of  Barre 
Reservoir  Dam.  No  roadways  or  bridges  cross  the 
channel  as  far  as  this  lower  dam  (see  Page  D-8 
in  Appendix  D  for  information  on  the  lower 
dam).  About  800  feet  beyond  the  lower  dam,  the 
stream  flows  through  a  21-foot  wide  and  15-foot 
high  culvert  beneath  the  roadway  embankment. 

3.2  Evaluation .  The  visual  inspection  indicates  that 

the  dam  and  dike  are  in  poor  condition.  The  stated 
deficiencies  which  must  be  corrected  to  assure  the 
continued  performance  of  these  structures  and 
measures  to  improve  this  condition  are  stated  in 
Section  7. 
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SECTION  4 


OPERATING  AND  MAINTENANCE 
PROCEDURES 

4 . 1  Operating  Procedures 

a.  General.  According  to  representatives  of  the 
Prince  River  Corporation,  there  are  standard 
procedures  for  operating  the  low-level  outlet 
pipe  at  the  dike.  The  gate  valve  on  the 
low-level  outlet  is  reportedly  opened  in  the 
fall  and  closed  in  the  spring.  The  valve  is 
operated  as  necessary  during  periods  of  heavy 
rainfall.  No  other  operating  facilities  are 
available  at  the  dan  or  dike. 

b.  Warning  System.  There  is  no  warning  system  in 
effect  at  the  dam  or  dike. 

4 . 2  Maintenance  Procedures 

a.  General.  The  dam  and  dike  are  generally  poorly 
maintained.  The  Prince  River  Corporation  is 
responsible  for  maintenance  of  the  facility. 
Periodic  inspections  by  Personnel  for  Worcester 
County  Engineering  Office  have  been  conducted 
in  the  past.  Inspection  reports  indicate 
little  or  no  maintenance  has  taken  place  at 
either  the  dam  or  the  dike. 

b.  Operating  Facilities.  The  only  operating 
facility  at  Barre  Reservoir  is  the  low-level 
outlet  at  the  dike.  There  is  no  evidence  of 
any  maintenance  having  ever  been  performed  at 
this  outlet. 

4.3  Evaluation .  There  are  no  regular  programs  of 
maintenance  or  technical  Inspections  at  the  dam. 
There  are  also  no  plans  for  warning  people  in 
downstream  areas  in  the  event  of  an  emergency  at 
the  dam.  The  lack  of  standard  operating  and 
maintenance  procedures  Is  undesirable,  considering 
that  the  dam  and  dike  are  in  the  "high"  hazard 
category.  These  programs  should  be  implemented  as 
recommended  in  Section  7.3. 
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SECTION  5 


EVALUATION  OF  HYDRAULIC/ 
HYDROLOGIC  FEATURES 


5.1  General.  Barre  Reservoir  has  a  3. ^-square  mile 
drainage  area,  about  17.3  percent  of  which  is  ponds 
and  swamps  (see  Figure  D-l,  Drainage  Area  Map). 

The  land  is  flat  to  gently  rolling,  and  lightly 
developed. 

Barre  Reservoir  has  a  surface  area  of  approximately 
k 0  acres,  and  a  maximum  storage  capacity  of  359 
acre-feet  at  El  951.1. 

The  low-level  outlet  can  discharge  a  flow  of  1^  cfs 
when  the  reservoir  is  at  El  9^8.0  which  is  the 
crest  of  the  spillway.  At  this  reservoir  elevation 
and  with  no  additional  inflow,  the  outlet  can  lower 
the  reservoir  by  1  foot  in  about  1-1/2  days. 

5.2  Design  Data.  There  are  no  hydraulic  or  hydro- 
logic  computations  available  for  the  design  of  the 
spillway  at  Barre  Reservoir  Dam. 

5.3  Experience  Data.  The  original  dam  and  dike  at  this 
site  were  overtopped  and  the  dike  was  breached 
during  heavy  rains  of  the  September  1938  hurricane. 
There  is  no  record  of  overtopping  of  the  present  dike 
since  19^1  when  it  was  reconstructed.  Representative 
of  the  Prince  River  Corporation  recalled  no  overtoppi 
of  the  dam  during  any  of  the  recent  storm  events. 

5.^  Test  Flood  Analysis.  Barre  Reservoir  Dam  and  Barre 
Reservoir  Dike  have  been  classified  in  the  "small" 
size  and  "high"  hazard  categories.  According  to 
the  Corps  of  Engineers  guidelines,  a  test  flood 
range  between  one-half  and  full  PMF  (Probable  Maximum 
Flood)  should  be  used  to  evaluate  the  capacity  of  the 
spillway.  A  test  flood  equal  to  one-half  the  PMF  was 
used  for  this  analysis  since  the  height  of  the  dam 
places  it  in  the  lower  end  of  the  "size"  scale. 

The  PMF  rate  for  the  Barre  Reservoir  watershed  was 
calculated  to  be  950  cfs  per  square  mile  of 
drainage  area.  This  calculation  is  based  on  the 
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average  slope  of  1.3  percent  in  the  drainage  area, 
the  pond-plus-swamp  area  to  drainage  area  ratio  of 
17.3  percent,  and  the  U.S.  Army  Corps  of  Engineers' 
guide  curves  for  Maximum  Probable  Flood  Peak  Flow 
Rates  (dated  December  1977).  For  this  analysis, 
the  peak  flow  rate  was  determined  to  be  slightly 
above  the  guide  curve  for  "flat  and  coastal" 
topography . 

Applying  or.e-half  the  PMF  rate  to  the  3.4  square 
mile  drainage  area  results  in  a  peak  test  flood 
inflow  of  1,615  cfs.  By  adjusting  the  test  flood 
inflov;  for  surcharge  storage,  the  peak  test  flood 
outflow  was  calculated  to  be  1,470  cfs  (432  cfs  per 
square  mile).  During  the  test  flood,  the  pond 
level  would  rise  to  El  951.2. 

Hydraulic  analyses  indicate  that  the  spillway  can 
discharge  1,370  cfs  or  93  percent  of  the  test  flood 
outflow  with  the  pond  at  El  951.1,  which  is  the  low 
point  on  the  top  of  the  dam. 

During  the  test  flood,  the  low  point  on  the  dam 
would  be  overtopped  by  0.1  feet.  About  1,460  cfs 
would  discharge  over  the  spillway,  and  about  20  cfs 
would  discharge  over  the  dam.  The  dike  would  not 
be  overtopped  during  the  test  flood. 

5.5  Dam  Failure  Analysis.  The  peak  discharge  rate  due 
to  failure  of  the  dam  was  calculated  to  be  3,150 
cfs  with  the  pond  at  El  951.1.  This  calculation  is 
based  on  a  maximum  head  of  15.1  feet  and  an  assumed 
32-foot  wide  breach  occurring  in  the  spillway. 
Failure  of  the  dam  would  produce  a  stream  depth 
6.5  feet  deep  3,000  feet  downstream  of  the  dam  as 
compared  to  channel  flow  4.8  feet  deep  prior  to 
failure.  Attenuation  by  the  pond  at  the  Allen 
Factory  located  6,700  feet  downstream  of  Barre 
Reservoir  Dam  would  reduce  the  depth  of  flow  with 
the  result  that  the  factory  would  be  flooded  to  a 
depth  of  1  foot  (El  761.5).  It  would  take  about 

3  hours  to  drain  the  pond. 

5.6  Dike  Failure  Analysis.  The  peak  discharge  rate 
due  to  the  failure  of  the  dike  was  based  on  the 
actual  dike  failure  of  1938.  Reportedly  the  1938 
breach  was  70  feet  wide.  The  discharge  rate  was 
calculated  to  be  11,080  cfs  with  the  pond  at 
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El  951.1.  An  additional  ongoing  discharge  of 
1,370  cfs  over  the  spillway  produces  a  total  fail¬ 
ure  flow  of  12,450  cfs.  This  amount  of  flow 
would  result  in  a  stream  depth  of  10  feet  c. .  a 
point  3,000  feet  downstream  of  the  dam.  Attenu¬ 
ation  by  the  Allen  Factory  pond  would  result  in 
the  factory  being  flooded  to  a  depth  of  3.2  feet 
(El  763.5).  It  would  take  approximately  1  hour  to 
drain  Barre  Reservoir. 

An  assumed  failure  of  Barre  Reservoir  Dam  or  Dike 
would  result  in  appreciable  damage  to  property  and 
the  possible  loss  of  more  than  a  few  lives. 
Accordingly,  the  dam  has  been  placed  in  the  "high" 
hazard  category. 


BARRE  RESERVOIR  DAM  AND  DIKE 


19 


SECTION  6 


STRUCTURAL  STABILITY 


6.1  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Barre  Reservoir  Dan  is 
based  on  a  review  of  previous  inspection  reports,  a 
review  of  available  drawings,  and  the  visual 
inspection  conducted  on  May  5,  1980. 

As  discussed  in  Section  3>  Visual  Inspection,  the 
dam  is  in  poor  condition.  Severe  seepage  was  noted 
along  the  toe  of  the  dike,  at  the  left  abutment. 
Seepage  was  also  observed  along  the  toe  of  the 
embankments  of  almost  the  entire  length  of  both  the 
dan  and  dike. 

No  settlement  of  the  embankments  was  noticed,  but 
slight  erosion  of  the  top  of  the  dam  behind  the 
right  spillway  sidewall  was  evident.  Minor  bulging 
in  the  vertical  spillway  wall  was  also  noted  and 
void  spaces  In  the  stone  wall  could  be  probed  to 
depths  of  3  to  4  feet.  Thick  growths  of  brush  and 
small  trees  occur  on  the  top  and  slopes  of  both  the 
dam  and  the  dike. 

6.2  Design  and  Construction  Data.  Construction  of 
Barre  Reservoir  Dam  and  Dike  was  completed  in  about 
1855.  Computations  for  design  cf  the  dam,  spillway 
and  outlet  are  not  available. 

Drawings  dated  1932  to  1941  from  the  Worcester 
County  Engineering  Department  show  the  proposed 
reconstruction  of  the  dam  and  the  breached  section 
of  the  dike  (see  Figures  B-3  and  B-4 ) .  One 
drawing,  not  Included  in  this  report,  shows  that 
the  dam  is  an  unzoned  earthfill  embankment  founded 
on  glacial  till  or  bedrock.  An  impervious  core 
wall  made  of  concrete  Is  indicated  along  the  recon¬ 
structed  spillway,  and  a  cutoff  wall  constructed  of 
wood  sheeting  is  shown  Immediately  downstream  of 
the  core  wall.  Inspection  reports  during  the  1932 
reconstruction  verify  the  placement  of  the  concrete 
and  the  driving  of  the  wood  sheeting  to  refusal. 

The  embankment  slopes  of  the  dam  are  1:1  upstream 
and  2:1  downstream. 
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The  plan  showing  the  proposed  reconstruction  of  the 
dike  indicates  that  it  is  a  zoned  embankment  using 
compacted  layers  of  blue  clay  as  an  impervious 
core.  A  wood  sheeting  cutoff  wall  driven  to 
refusal  (till  or  bedrock)  is  also  mentioned  on  both 
the  plan  and  in  inspection  reports.  The  dike 
reconstruction  plan  indicates  a  cutoff  trench  but 
the  depth  of  the  trench  and  the  material 
encountered  are  not  indicated.  The  embankment 
slopes  of  the  dike  range  from  1.3  to  1.9:1  on  the 
upstream  face,  and  2:1  downstream. 

No  specifications  are  available  on  materials  used 
for  either  the  original  construction  or  for  the 
reconstructions  of  the  dam  and  dike. 

6.3  Post-Construction  Changes.  Except  as  noted  in 

Section  6.2,  there  is  no  evidence  of  or  reports  on 
recent  repairs  to  Barre  Reservoir  Dam  or  Dike. 

6.H  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  No.  2,  and  in  accordance  with  Corps  of 
Engineers'  guidelines  does  not  warrant  further 
seismic  analysis  at  this  time. 
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SECTION  7 

A  s.SKSSMENT ,  RECOMMENDATIONS , 
AND  REMEDIAL  MEASURES 


"■  ’■■)  *  ti  on.  As  a  result  of  the  visual 

action,  the  review  of  available  data,  and 
'■'’.‘fed  information  on  operation  and 

■■  ‘.'nance,  the  dam  and  dike  are  considered 

•  .  be  in  poor  condition.  The  following 

i ■ '  e n c i e s  must  be  corrected  to  assure  the 
■■■  -  '  '  nued  performance  of  the  dam  and  dike: 

;•<?  seepage  from  the  toe  of  the  dike  at  the 
n‘.  abutment;  seepage  along  the  toe  of  both 
'  v  -'writs;  heavy  growth  of  trees  and  brush 
,r  »n  slopes  of  the  embankments;  spalled 
■  -ete  on  the  spillway  sidewalls;  spalled 
■'■••••-te  on  the  approach  apron,  weir  crest, 
discharge  (splash)  apron;  minor  bulging  of 
'  '  vertical  stone  spillway  wall;  and  an 
-">•  innlation  of  debris  on  the  spillway  splash 
1  in  and  in  the  spillway  discharge  channel. 

H.e  gate  valve  on  the  low-level  outlet  is 
-•  ..:.-rged,  its  condition  is  unknown. 

~  e  peak  test  flood  (one-half  the  PMP)  outflow 
:  estimated  to  be  1,470  cfs  with  the  pond  at 

M  951.2.  The  test  flood  would  overtop  the 
' "W  point  on  the  dam  by  0.1  feet.  The  dike 
'-"'•mo  not  be  overtopped.  Hydraulic  analyses 
io.iinate  that  the  spillway  can  discharge  1,370 
'  Ts  or  93  percent  of  the  test  flood  outflow 
b  -for-e  the  dam  is  overtopped. 

i-onacy .  The  lack  of  detailed  design  and 
miction  data  did  not  allow  for  a  defini- 

•  r-eview.  Therefore,  the  evaluation  of  the 

'  and  dike  is  based  on  a  review  of  the  avail- 
M in  data,  the  visual  inspection,  past  per¬ 
il  “.once  and  engineering  judgment. 

Urgency.  The  recommendations  and  remedial 
■  •  ■  ^uirs  outlined  below  should  be  implemented 
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by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report,  except  as  noted 
in  Section  7o3<.a.(l). 


7  o  2  Recommendations .  It  is  recommended  that  the  Owner 
employ  a  qualified  registered  engineer  to: 

a.  Conduct  a  thorough  investigation  of  the  severe 
seepage  occurring  at  the  toe  of  the  dike,  and 
seepage  at  other  locations* 

fc.  Develop  procedures  for  clearing  brush,  trees 

and  roots,  and  backfilling  on  both  embankments, 
to  a  distance  of  25  feet  from  the  toe  of  the 
dam  and  dike. 


d.  Evaluate  the  stability  of  the  spillway  and 
design  repairs  for  the  deteriorated  concrete 
sections.  This  should  include  an  inspection 
of  the  spillway  under  a  no-flow  condition. 

e.  Relocate  the  control  valve  on  the  outlet  to  the 
upstream  face  of  the  dike. 

The  Owner  should  implement  the  recommendations  of 
the  Engineer. 

7 . 3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  It  is 
recommended  that  the  Owner  accomplish  the 
following: 

(1)  Upon  receipt  of  this  report,  immediately 

lower  the  reservoir  level  to  El  938,  which 
is  below  the  elevation  of  the  most  severe 
seepage  at  the  dike.  This  water  level 
should  be  maintained  until  the  recommenda¬ 
tions  of  the  Engineer  are  carried  out. 
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(2)  Repair  all  spalled  and  deteriorated  con¬ 
crete  on  the  spillway  in  accordance  with 
the  recommendations  of  the  Engineer. 

C3)  Remove  all  brush,  trees,  debris  and  loose 
stone  in  the  floor  of  the  spillway  dis¬ 
charge  channel. 

(4)  Remove  debris  from  the  channel  downstream 
of  the  low-level  outlet  pipe  in  the  dike. 

(5)  Institute  a  definite  plan  for  surveil¬ 
lance  of  the  dam  and  dike  during  and 
after  periods  of  heavy  rainfall  and  a  plan 
to  warn  people  in  downstream  areas  in  the 
event  of  an  emergency 

(6)  Implement  a  systematic  program  of  main¬ 
tenance  inspections.  As  a  minimum,  the 
inspection  program  should  consist  of  a 
monthly  inspection  of  the  dam  and  appur¬ 
tenances  and  be  supplemented  by  addi¬ 
tional  inspections  during  and  after  severe 
storms.  All  repairs  and  maintenance 
should  be  undertaken  in  compliance  with 
all  applicable  State  regulations.  The 
maintenance  program  should  include  removal 
of  any  debris  caught  on  the  spillway  weir 
to  prevent  clogging  of  the  spillway. 

(7)  Institute  a  program  of  technical  inspec¬ 
tions  on  an  annual  basis. 

7.4  Alternatives .  The  alternative  to  implementing  the 
recommendations  and  remedial  measures  listed  above 
would  be  to  drain  the  pond  completely  and  remove 
the  dam  and  dike. 
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APPENDIX  A 


PERIODIC  INSPECTION  CHECKLIST 


BARRE  RESERVOIR  DAM  AND  DIKE 


PERI CL  I C  INSPECTION 
PARTY  ORGANIZATION 

B\RH1.  HESKHYOl R  DAM  A  DIKE  DATE  N1av  5’  1980 

TIy:E  08:30 


W  °  trE£y948»0  V .  S  .  q36. 

•Water  surface  downstream  of 
spill  way . 


L.  Branagan 

(Metcalf  &  Eddv  - 

Hydraulics) 

W.  Checchi 

(Metcalf  &  Eddv  - 

Geotechnical) 

W.  Diesl 

(Metcalf  &  Eddv  - 

Geotechnical) 

A.S.  Nagel 

(Metcalf  &  Eddv  - 

Geotechnical) 

E.M.  Greco 

(Metcalf  &  Eddy  - 

Geotechni cal ) 

Dam  and  Dike 


B r a n a p a n ,  Checchi,  Nagel 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  ,W!Hh 

RESERVOIR  DAM  K  DIKE 

DATE_ 

Ma\  5,  1980 

PROJECT  FEATURE  Dam 

NAME_ 

Cher chi 

DISCIPLINE 

Geotechnical 

NAME_ 

A. S.  Nagel 

u  s  =  upstream 

d  s  =  downstream 

AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

|  Earthiill  embankment  with  wood 

1  sheeting. 

Heavily  overgrown  with  trees  and 
951.1  j  brush. 

Current  Pool  Elevation 

948.2 

Maximum  Impoundment  to  Date 

Unknown 

Surface  Cracks 

None 

Pavement  Condition 

No  pavement 

Movement  or  Settlement  of  Crest 

None  visible 

Lateral  Movement 

None  visible 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Relatively  straight 

Condition  at  Abutment  and  at 
Concrete  Structures 

Abutments  tie  into  natural  ground 

Some  erosion  of  crest  behind  right  and  le 
spillway  training  walls. 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

None 

Trespassing  on  Slopes 

Minor  evidence  of  foot  traffic  along  left 
abutment  crest. 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Riprap  intact  and  visible  in  u  s  slope 
below  water  level,  above  water  level  heav 
vegetation  obscures  riprap. 

Unusual  Movement  or  Cracking  at 
or  near  Toes 

None  visible 

Unusual  Embankment  or  Downstream 
Seepage 

Severe  seepage  ng  embankment  cutoffs 

(both  left  and  right)  both  streams  and 
pooling  of  water,  estimated  1/2  gpm. 

Piping  or  Bolls 

None  visible 

Foundation  Drainage  Features 

Unknown 

Toe  Drains 

None  visible,  unknown. 

Instrumentation  System 

None 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT 

RESERVOIR  DAM  &  DIKE 

DATE 

May  5,  1980 

PROJECT  FEATURF 

Spillway 

NAME 

W.  Checchi 

DISCIPLINE 

Geotechnical 

NAME 

A.S.  Nagel 

AREA  EVALUATED 


OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Approach  Channel 


b.  Weir  and  Training  Walls 


General  Condition  of 
Concrete 


Rust  or  Staining 


Spalling 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Drain  Holes 


Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Channel 


Other  Obstructions 


CONDITION 


Us  concrete  training  walls, concrete 
weir  on  drv  stone  vertical  wail;  cone, 
core  wall  &  wood  sheeting  as  cutoff 
wall  in  spillway,  d/s  training  walls 
of  drystone  sloping  at  2.5:1 
Concrete,  submerged. 


Poor-heavily  eroded,  cracking  trans¬ 
verse  to  weir  crest  direction. 


None 


None 


Concrete,  submerged 


Us  concrete  training' wal 1 s, cone. wei r 
crest  on  vertical  dry  stone  wall,  d  s 

stone  training  walls  sloping  at  2.5:1. 


Poor  aggregate  exposed  along  u  s  lace 
of  left  &  right  training  walls. 


None 


Along  u  s  face  oft 
training  wall  has 


x  training  walls  left 
s  1 . 3*  deep  eroded  area 


Rein  fo  rcemen  t  visible  along  weircrest& 
in  "hole"  in  left  training  wall. 


Efflorescence,  minor, along  training 
walls,  Seepage^  thru  jerticaj  weir,  wal  1 


ban&aUi  it.'  &  rt.  d  s  stone  training 

jail  a  - - 


None 


12- foot  long  dry  stone  with  cone. grout 
remainder  of  channel  is  natural. 


Heavy  erosion  of  concrete  grout, 
erosion  holes  in  apron. 


None 


Many  small  trees  in  channel  d  s  of 
apron  and  overhanging  channel. - 


Unlined  -  natural 


None 
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PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  BXRRE  HESEHVOIB  DAM  &  DIKE  DATE  May  5,  1980 

FRCJECT  FEATURE  Dike  NAME  W-  Checchi 

DISCIPLINE  Qeo technical  NAME  A-s-  Naeel 

AREA  EVALUATED 

CONDITION 

DIKE  EMBANKMENT 

Earthfill  embankment- breached  section 
zoned  with  blue  clay  and  sheeting  of  wood. 

951.5  average 

. 

Crest  Elevation 

Current  Pool  Elevation 

948.2 

Maximum  Impoundment  to  Date 

Unknown 

Surface  Cracks 

None 

Pavement  Condition 

No  pavement 

Movement  or  Settlement  of  Crest 

None  visible 

Lateral  Movement 

None 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Straight 

Condition  at  Abutment  and  at 
Concrete  Structures 

Good 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

No  movement 

Trespassing  on  Slopes 

Overgrown  with  trees  and  brush. 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

None 

Rock  Slope  Protection  -  Riprap 
Failures 

U; s  riprap  in  place,  visible  below  water 
line,  heavy  vegetation  above  water  line. 

Unusual  Movement  or  Cracking  at 
or  near  Toes 

None 

Unusual  Embankment  or  Downstream 
Seepage 

Heavy  seepage  at  left  cutoff  10  to  15  gpm 
pst,  3  additional  seepage  points  noted 

along  toe  of  slope. 

Piping  or  Boils 

None 

Foundation  Drainage  Features 

None 

l  Toe  drains 

None 

U  Inctrunentat ion  System 

None 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT 

BARRH  RESERVOIR  DAM 

&  DIKE 

DATE 

May  5, 

1980 

PROJECT 

FEATURE  Low-level 

outlet 

NAME 

W.  Checchi 

DISCIPLINE  Geotechnical 

NAME 

A.  S.  > 

iage  l 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

Manually  operated  wheel  and  gate  valve 
in  12-inch  iron  low-level  outlet,  70  fe 
right  of  left  abutment  of  dike. 

Concrete  headwall  good. 

General  Condition  of  Concrete 

Rust  or  Staining 

None 

Spalling 

None 

Erosion  or  Cavitation 

Slight  erosion  of  concrete  below  water 

1  eve]  . 

Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

Unknown,  outlet  below  water  level. 

Condition  at  Joints 

None 

Drain  Holes 

None 

Channel 

Natural  ehannel 

Loose  Rock  or  Trees  Over¬ 
hanging  Channel 

i 

Many  small  trees  overhanging  channel. 

Condition  of  Discharge 

Channel 

Channel  susceptible  to  block. lge  bv 
debris  and  fallen  trees. 

APPENDIX  B 


PLANS  OF  DAM  AND  PREVIOUS 
INSPECTION  REPORTS 


Page 

Figure  B-l,  Plan  of  Dan  and  Dike  B-l 

Figure  B-2,  Sections  through  Dan  and  Dike  B-2 

Figure  B-3j  Plan  of  Proposed  Repairs 
Traced  1-11-62  B-3 

Figure  B-4,  Plan  of  Spillway  Traced  3-6-39  B-4 

File  Card  for  Barre  Reservoir  Dan  fron 
Worcester  County  Engineer's  Office  B-5 

Previous  Inspection  Reports  dated  1925  through 
May,  1969  by  Worcester  County  Engineer's 
Office  B-7 

Previous  Inspection  Report  dated  March  20,  1972 
by  Massachusetts  Departnent  of  Public  Works  B-40 
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BARRE  RESERVOIR  0AM  AND  DIKE 


County  of  Worcester 

Office  of  County  engineer 


L.  O.  Marden 
County  Engineer 

Charles  r-.  Allen, 
Barre,  Mass. 


Court  House,  Worcester,  Mass. 

1925. 


n  04-14 

Dam  no. - 


Allen  CO. 

The  -ounty  Commi ssioners  of  Worcester  County,  acting 
under  Chapter  2E3,  General  Laws.  as  amended  by  Chapter  178  of 
the  Acts  of  1924.  said  section  being  headed  "Safety  of  Dams 
and  Reservoirs",  have  orderd  an  inspection  of  your  dam.  The 

above  Acts  states  in  part  regarding  the  inspection  of  dams, _ 

"The  county  commissioners  shall  as  often  as  once  in  two  years 
cause  a  thorough  examination  to  be  made  of  every  reservoir,  reser¬ 
voir  dam  ar.d  mill  dam  by  the  breaking  of  which  loss  of  life  or 

damage  to  a  road  or  bridge  is  likely  to  be  caused, _ 

The  commissioners  shall  cause  every  examination  to  be  made  by 
a  competent  engineer  who  shall  report  in  detail  and  the  work 
cr  the  changes  required  for  safety  ar.d  the  public  good."  The 
County  Commissioners  hereby  order  that  the  following  repairs 
be  wade  to  your  dnmt-  (Note:-  Repairs  tc  be  cade  are  marked  with 
a  cross.) 


G. 


1: 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 


Repair  down  stream  wall .  . . 

"  up  "  "  . .  . 

"  walls  to  spillway  section* . _ . 

"  "  "  canal  or  flume . .  . . 

"  concrete  walls . . . . . 


"  apron  tc  spillwe.7 . 

"  Leaks  at . ii, 

Renew  plar.kc  and  timbers 
Clean  out  waster  gate  pips  cr  flume 

"  "  canal  to  mill . . 

Provide  new  waste  pipe  or  flume . 


plii **y- 


pipe  to  mill  thru  embankment.. 


Remove  flashboards . . . 


14.  Lower  " . . . . 

15.  Construct  spillway  section . spillway  to  be 

long  and . . . feet  deep . at  . . 

16.  Cut  off  brush  and  trees  from  embankment  ...?. 

17.  Fill  up  holes  and  regrade  embankment.., . ? 


feet 


Kindly  notify  us  either  in  person  or  by  letter  after 
you  have  made  these  repairs. 


Yours  very  truly, 


County  Engineer. 
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BARRE  RESERVOIR  DAM  AND  DIKE 


Decree  No. 


o 


~> 


Dam  No.  4-14 

COUNTY  OF  WORCESTER,  MASSACHUSETTS 

OFFICE  OF  COUNTY  ENGINEER 

Neg.  Noe. 

INSPECTION  OF  DAMS,  RESERVOIR  DAMS  AND  RESERVOIRS 


Town  B*rx* 


IE*\  T  iuT  order-  u jTFer  (ovo»red 

Date  0et,28.1924  Dam  No. 

Location  abaYS  Chas  G  alien  Name  of  Pond  or  Stream  p**nae*Ri ▼•**** 
Inspected  by  L,0. Harden 

Owner  Chas.  G.  Allen  Ce.  Use  Storage 

MATERIAL  &  TYPE  iarhhern  vert  rubble  wall  downstream 


100- 


head  in  feet 


Elevations  in  feet:  above  (  +  )  or  below  (-)  full  pond  or  reservoir  level. 

FOR  DAM  Bed  of  stream  below  88  spill  seat*  top  of  spillway 
FOR  RESERVOIR  ** 

top  of  dam  100-  top  of  flashboards  none  ground  surface  below 

level  of  overflow  pipe  846  length  in  feet  300-  H-5o 

width  top  in  feet  12-  width  bottom  in  feet  30-40  size  pipe  to  mill 

inches  length  spillway  in  feet  85- 

Size  of  wheel  H.  P.  developed 

Size  of  gates  waste  18"  Iren  pipe  location  of  gates 
Foundation  and  details  of  construction  reeky  sell 

condition  of  embankment 

Constructed  by  date 

Designed  by  location 

Recent  repairs  and  date  nene 
Evidence  of  leakage  Spillway  seotien 

Condition  geed  except  leaks  and  brush 

Topography  of  country  below  weeded  Talley 
Nature  of  buildings  and  roads  below  dam  Bene 


cut  eff  brush 


No.  Acres  in  watershed  No.  Acres  in  pond 

Plans  secured  Percent  watershed  in  cultivation 

Percent  in  forests  Note:  Cross  out  word  not  applicable 

Several  leaks  in  spillway  seetien 
1:1  sips  rip  rap  up  stream 

larth  embankment  wibheut  dewnstream  rubble  wall 
west  ef  spillway. 


B  -  8  BARRE  RESERVOIR  DAM  AND  DIKI 


Inspected  by 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

-*'*  *'&:  ***  1*.™*  Dam  Ho.« 


Town . . v .  . Location . Raaarroir. . 

()wner  Chaa, q.AllcB  Co.  prin.  ouaar Uge . sterags. . 

Material  and  Tyne  *****  pips  Op«a  mOLlt  Within*  1*  tap  I»1U«| 

Mev  cue  •  ill  •  til  is  In  ^Aptll .  Spill***  "1M"  moh  pair  ooadi  1 1  as  ,«art«r 
sfcsal&fca Imn  aff  at  aoas  as  paaslbls* . 


by..... . . . Constructed  by . . _. . , . Year 

in  to  hsTO  aaa  ob  praausas  to  Nrsafeb  aatbankaent* 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway 

Width  Flashboards  carried . Kind  Flashboards . 


El.  St  ream  bed 


El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe. 

Kind  of  Foundation  under  Spillway  . 

Condition  *•«-!«*• 


EMBANKMENT 

El.  Top . El.  Natural  Ground  . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope 

Kind  of  Corewall . Riprap . 


Material  in  Embankment . Foundation 

„  ..A.  Brush  has  ha  an  cut. 

Condition . 


GATES . Locati  on . . 


El.  Flowline 


Condition. 


WHEEL . Kind . Size . Rated  H.  P. 


Location . Ave.  Head 


Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles 


Discharge  in  Second  Feet  per  Square  Mile 
Estimated  Storage  Million  Cubic  Feet 


B  -  9  BARRE  RESERVOIR  DAM  AND  DIKE 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by  .  Date  Dam  No.  ... 

Town  . .  Location .  . ***•  *«*trroir, . 

Owner . . . .  . Use  ...  . 4..- . :...-. . .- . 

Material  and  Type  . lr«ach*d  .*a*t  Ml,  *botlt  20  »  fr«ai  mi.  tb*Wt  %/  f««t 

rite,  Mttoa  st  Vrvacfa  atb«ut  IS*  l*««r  Data  top  of  otfbanloaBai* 

Vbrk  4ta«  %gr  lDr.H«rrinc***»  «wpl«y#4  tgr  Rr.ckaa.o. Alloa  -* 

Dam  Designed  by . Constructed  by . Year . 

SPILLWAY 

El.  top  Abutment . El.  Crest  . El.  Apron  . El.  Stream  bed . 

Width  top  Abutment . Width  top  Crest  Width  bottom  Spillway 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway  . 

Condition 


EMBANKMENT 

El.  Top  . El.  Natural  Ground 

Width  of  Bottom’ . Upstream  Slope 

Kind  of  Corewall . 

Material  in  Embankment 
Condition 


GATES . .  . Location . 

Siae  . Kind . El.  Flowline 

Condition . 


Width  Top . 

Downstream  Slope 

. Riprap 

Foundation . 


WHEEL 

. Kind . 

. Size  . 

. Rated  H.  P. 

Location 

. Ave.  Head . 

Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond .  Drainage  Area  in  Square  Miles 

Discharge  in  Second  Feet  per  Square  Mile 
Estimated  Storage  Million  Cubic  Feet 

BARRE  RESERVOIR  DAM  AND  DIKE 

J 


B-10 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 


.  .  Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by  . . .  Date  ***.^*8?. 


Dam  No 


04—14 


Town . Location. 

Owner . . .'. . . . .....Use 


Material  and  Type  tr«c*&l*c  ****** at-  Op«nlB«  n*«  alitU* 

tfipCo . 

Dam  Designed  by . Constructed  by . Year . 


SPILLWAY 

El.  top  Abutment . : . El.  Crest . El.  Apron . El.  Streambed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 


El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe 

Kind  of  Foundation  under  Spillway  . 

Condition . . 


EMBANKMENT 

El.  Top . El.  Natural  Ground 

* 

Width  of  Bottom . *. . Upstream  Slope 

Kind  of  Corewall . 

Material  in  Embankment . 

Condition 


Width  Top . 

Downstream  Slope 

. Riprap . 

Foundation . 


GATES . Location . 

Siae . Kind . El.  Flowline 

Condition . 


WHEEL . Kind . Site . Rated  H.  P. 

Location . Ave.  Head  . 

Evidence  of  Leaks  in  Structure . 


Reoent  Repairs  and  Date . 

Topography  of  Country  below  Dam . 

Nature  of  Buildings  and  Roads  below  Dam 


Drainage  Area  in  Square  Miles 


BARRE  RESERVOIR  DAM  AND  DIKE 


Number  Acres  in  Pond 

Discharge  in  Second  Feet  per  Square  Mile 

Estimated  Storage  Million  Cubic  Feet 


B-  1  1 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 


Inspected  by 


X»0»BhNLC* .  Date 


am  No. 


04*14 


Town . ™. . Loc  at  ion . 


oir* 


Owuor  TJ  sc 

MlWI,  ^  Tviw  Yi«it  with  Kr.S.  H.  Pi  Consul  tin*  SiflBHr  « 

»^ad  Vr .  Jfoto  &  Jilteln  of  19  C*4aur  St  »  of  Wo  t  ot  itto 

M7  tony  te.  ®r*Pitnhnr to  *«t  authority  B»o4ay  to  got  Motions 

gw  S|^ypr,h  lt  >»r»»— 1 °»,i  «*  ”°*°fttfuotl—  fl 

SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  St  re  am  bed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway  . 

Width  Flashboards  carried . Kind  Flashboarda . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway  . 

Condition . 


EMBANKMENT 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom* . Upstream  Slope . Downstream  Slope 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 

Condition . 


GATES . Location . 

Sise . Kind . El.  Flowline 

Condition . 


WHEEL . 

. Kind . 

. Size . 

. Rated  H.  P. 

Location . 

. Ave.  Head . 

Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond .  Drainage  Area  in  Square  Miles  . 

Discharge  in  Second  Feet  per  Square  Mile 
Estimated  Storage  Million  Cubic  Feet 

B -  1  2  BARRE  RESERVOIR  DAM  AND  DIKE 


w 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by  . Ii* Q« .  Date  ..  Dsm  No...™^. 

Town . 

Owner . 

Material  and  Type 


Location. 


Bl 


eir* 


Use 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway  . 

Width  Flash  boards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway  . 

Condition . 


EMBANKMENT 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom* . Upstream  Slope  . Downstream  Slope . 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . . 

Condition . water  dlwwhwrgi^ 


. . . . . .  ....  ^ . .  . . 

f«ad  1«««n4  afcwwt  10*  alacw  hole  awd*. 


GATES . Location . 

Size . Kind . . El.  Flowline  . 

Condition . 


WHEEL . Kind . Size . Rated  H.  P. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles  . 

Discharge  in  Second  Feet  per  Square  Mile 

Estimated  Storage  Million  Cubic  Feet  . 

B - 1 3  BARRE  RESERVOIR  DAM  AND  DIKE 


i 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dims,  Reservoir  Dams,  and  Reservoirs. 


Inspected  by  . 


26  v  1929 


Dam  No. 


•4-14 


Town . sm*W.V. . Location 

Owner . 


B mx T9  Roaarroir. 


Material  and  Type 


Dam  Designed  by 


Constructed  by . Year 


SPILLWAY 

EL  top  Abutment . El.  Crest . El.  Apron  . El. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway 

Width  Flash  boards  carried . Kind  Flash  boards 


El.  Streambed 


El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe 

Kind  of  Foundation  under  Spillway  . 

Condition . 


EMBANKMENT 

El.  Top . El.  Natural  Ground  .  Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope 

Kind  of  Corewall . Riprap . 


Material  in  Embankment . ... .  Foundation . 

„  ....  L*w*r«4  brtsfth  »9omt  C  itt  poad.  lower *4 

it  . 


GATES . ..Location.. 


Kind . El.  Flowline 


Condition 


WHEEL . Kind . Size . Rated  H.  P. 


Location . . Ave.  Head 


Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam . 


Number  Acres  in  Pond 


Discharge  in  Second  Feet  per  Square  Mile 
Estimated  Storage  Million  Cubic  Feet 


Drainage  Area  in  Square  Miles 


B-14 


BARRE  RESERVOIR  DAM  AND  DIKE 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Duns,  Reservoir  Dame,  and  Reservoirs. 


Inspected  by  LQMftrdett  «  3«P.St»John .  Date  Nov.*4, 1929  Dam  No.  04-14 . 

Town . Barre . Location . Barre  Reaeryoi r.  . 

Owner . J  ohn . .  p.,.Ba  la  win -forces  t  er . Use abajidoned . 

Material  and  Type . water  in  stream  only  . . 


Dam  Designed  by . Constructed  by .  Year . 

SPILLWAY 

El.  top  Abutment . El.  Chest . El.  Apron . El.  Streambed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway  . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flow  line  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway  . 

Condition . Breac.d. mo.de  4.-6’  .wide  .at  bottom-  about,  7  fee-  Tram  oast  abutment 

. practically. ..c.ample.t.ed... at.  To  support  opening .  with,  s traits  Mo.v5th. 

EMBANKMENT 

El.  Top . El.  Natural  Ground  . . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope . 

Kind  of  Corewall .  Riprap . 

Material  in  Embankment . Foundation . 

Condition  . . 


GATES 

Sise . 

Condition 


WHEEL . Kind- 

Location . 

Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Sise . Rated  H.  P. 

. Ave.  Head . 


. Location . 

Kind . El.  Flowline 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles  . 

Discharge  in  Second  Feet  per  Square  Mile 

Estimated  Storage  Million  Cubic  Feet  . 

B - 1  5  BARRE  RESERVOIR  DAM  AND  DIKE 

_  1 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Messr's.  Finlay son,  Hunt  and 

Inspected  by . .  Date...^.\}.Iy...f'.?.j.I.?.?.f:  Dam  No....Q.4.7..4-.^.. 


Town . Bs.r.r.t? . Location . 

Owner . . Use.. 


Material  and  Type 


Dam  Designed  by . Constructed  by . Year. 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Streambed  . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flash  boards  carried . Kind  Flashboards . 


El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . Inspected . . foundations .  excavated.. 


EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom* . Upstream  Slope . Downstream  Slope  . 

Kind  of  Corewall . ‘ . Riprap . 

Material  in  Embankment . Foundation . 


Condition 


GATES . Location . 


Kind . El.  Flowline. 


Condition. 


WHEEL . Kind . Size . Rated  H.  P. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam . „ . 

Nature  of  Buildings  and  Roads  below  Dam . . 

Drainage  Area  in  Square  Miles. 


Number  of  Acres  in  Pond . 

Discharge  in  Second  Feet  per  Square  Mile. 
Estimated  Storage  Million  Cubic  Feet . 


B-  16 


BARRE  RESERVOIR  DAM  AND  DIKE 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . .9.  v.O.v.. garden .  Date .r.-V?.  *.-?:?.?  9...  Dam  No.Q£-14 

Town . ® I*  TC . Location . 

Owner . Barre  Res.  Co. . Use . 

Material  and  Type . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Stream  bed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flash  boards  carried . Kind  FI  ash  boards . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . 


EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  Ground . 

Width  of  Bottomr . Upstream  Slope... 

Kind  of  Corewall . 

Material  in  Embankment . 

Condition . Concrete...  s.Q.pe..  well 


. Width  Top . 

. Downstream  Slope . 

. Riprap . 

. Foundation . 

c.p.TOletMr... 


GATES . Location . 

Size . Kind . El.  Flowline 

Condition . 


WHEEL . Kind .  Size . Rated  H.  P. 

Location . .^. . Ave.  Head . 

Evidence  of  Leaks  in  Structure . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam 


Number  of  Acres  in  Pond . Drainage  Area  in  Squaio  Miles . 

Discharge  in  Second  Feet  per  Square  Mile . 

Estimated  Storage  Million  Cubic  Feet . - . 

B-17  barre  reservoir  dam  and  dike 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by  B«0*Marden .  Date  4- 20-1933..  Dam  No 04-14 


*4 


Town . .B.ftTTe .  . Location.. 

(toner  J ame  s  P .  *hi t  tall -  e t  al 

Material  and  Type . 


Barra  Reservoir... 


.Use 


Dam  Designed  by . Constructed  by . Year . 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Stream  bed . . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Siae  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway  . ' . 

Condition  Q.K.-  as  reconstructed  1932  -water  over  wasteway-  appear# 
taJbe  leak,  under  west  abutment. . 


EMBANKMENT 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 

Condition  Q*  *  * -west  erofcankment  not. . .  checked* . 


GATES . Location . 

Siae . Kind . El.  Flowline 

Condition . ,.<»ba!^ent  ^ . 


WHEEL . . Kind . Sire . Rated  H.  P . 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . n.Qn@....Yi.Sil?.le.» . 

Reoent  Repairs  and  Date . spillway,  and  enbanksent  . adjacent  completed  1932 

Topography  of  Country  below  Dam . . 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond . . Drainage  Area  in  Square  Miles 

Discharge  in  Second  Feet  per  Square  Mile  . 

Estimated  Storage  Million  Cubic  Feet  . 


B-18 


BARRE  RESERVOIR  DAM  AND  DIKE 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Duns,  Reservoir  Duns,  and  Reservoir*. 

Inspected  by . .  Date  0^t  ».£4*Z9&5  Dam  No _ .04-14 - 

Town . . Location . Barrf...%»S  er.Yp.l.jr . 

Owner .f®***...P.T...  *Mttal ..  et ...al . Use . . 

Material  and  Type . 


Dam  Designed  by . Constructed  by . Year. 

SPILLWAY — Length . Feet.  Depth . Feet 


El.  top  Abutment . El.  Crest . El.  Apron. . El.  Stream  bed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboarda . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 


Kind  of  Foundation  under  Spillway . 

.  .MCflEtnenAed 
rro*  w.abutne 

EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 


d  under  cofrier  dr  concr^te  AtiPon.  at  time  daa  wa  a  built . 

et  ^’la^anf-THil^W&i^BttC-IoMi^rlcaBffiln^thfi^tre^Sone  bows 


Width  of  Bottomt. 


Upstream  Slope 


Downstream  Slope 


Kind  of  Cornwall 


Riprap 


Material  in  Embankment . Foundation . 

Condition  should  cut  all  brush  and  smll  trees  and  grub  out  rootsr-  leaks 
in several "places  due  to  seepage  thru  eaibanianeht  tb ^  WeS't  'Of  ISiaM.’ 


GATES . Location . . . 

Sise . Kind . El.  Flowline . .... 

Condition  appears  O.K. .  at :..ttae.  dM  built  recoBnended [  that  gate  be  built 

on  upstream side of ’’pipe-' ^'oiiraer  used  old  pipe-  I  ’ aim  again  recoaBsendlhg 

that  gate  b«^  built  on  upetrea*  side  of  thie  pipe#  W  etop  auy  poaalble  •• 
WHEEL  XeakS  aI°gfedPIPe  * . Sise . Rated  H.  P . 


Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . ttou...ea*.«ikmenti„.  and... under  ..westerljr^ebiitoent  _  «e 

indicated#  above. 


Recent  Repairs  and  Date . none . 

Topography  of  Country  below  Dam... 


Nature  of  Buildings  and  Roads  below  Dam. 


Drainage  Area  in  Square  Miles. 


BARRE  RESERVOIR  DAM  AND  DIKE 


Number  of  Acres  in  Pond . 

Discharge  in  Second  Feet  per  Square  Mile. 
Estimated  Storage  Million  Cubic  Feet . 


B  - 1 9 


A/ of-  c 

COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 


>  /  J~ 


Inspected  by 


Inspection  of  Duns,  Reservoir  Dams,  and  Reservoirs. 

OCci .  Date....  s.U^\ar.  Dam  No.  o  H'Jt 


Town  Bc*rC* . . . ^....Location . !Bar.ca....^.s^r.«.«M£.. 

Owner.  WkllV  all  .  . 

Material  and  Type . .6ia.rt.l4  firw.b/tJAlCwafl.n'f . 

. fc'A.V>xA.\ . tyJLjW'or. . 

Dam  Designed  by . Constructed  by . Year . 


SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Stream  bed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flash  boards . 


El.  Flowline  Cleanout  Pipe . Siae  and  Blind  Cleanout  Pipe 

Kind  of  Foundation  under  Spillway . 

Condition . 


EMBANKMENT— Length  overall  it.iGO..  Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 


Condition . . . . . 

...  O.Y\*.. 

gates.S(h4(v^  ...drv^i . 

3ueat^...vJAdpt^..f..QibAA^  . . 

Condition 

WHEEL  *vO . 

Location  .  * .  .  .Te.T*. ..4fyt...C0y%.~jb£$W 

Evidence  of  Leaks  in  Structure  . I . . . 

. . .  . WfcA .  . . qur+J* . 

Recent  Repairs  and  Dats.^P  .Mt/....  . . 

Topography  of  Country  below 


Nature  of  B 


*£l? 


Number  of  Acres  in  Pond . 

Discharge  in  Second  Feet  per  Square  Mile.'..  Jitf. 
Estimated  Storage  Million  Cubic  Feet . 


CM*?.. 


Ui\mI.S..rr..t.t. . :.rx*y\.. 


B  -  2  0 


BARRE  RESERVOIR  DAM  AND  D1K1 


WORCESTER  CuHNTY  ENGINEER 
Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs 

Inspected  by  AmlJJIL-  /m  Da  t  g  9 '.23 


^ /  Dam  No.  £  4'  J  4 


own _ $ n  s r* _ Lo  c  a  t  i  on  tr  Ac/ _ _ 

Owner  _  7?jsc^ _ G'p. _ U  s  e _ 

SRILuV.'AY 

El  -  too  aoutment _ El .  Crest _ El .  Apror. _ El .  Ct . Bed _ 

Width  top  Abut. _ Width  top  Crest _ Width  bottom  Sp.way _ _ 

Width  fiasnbonrds _ Kind  Ilashboards _ _ _ 

El. Flowline  Cleanout  Pipe _ Size  and  Kind  Pipe _ 

Kind  of  Foundation  un^er  Spillway _ _ _ _ _ _ _ 

Condi tion_  P/>  ccrs.s  qJ  of  /-e A^/Zd/ a)  ? L . r.-& 

OAe  3U  d/fty _ Ad> - 


ET.SANil.ENT 

El.  Top _ _E1. Natural  Ground _ Width  Top _ 

Width  of  Borrom _ Upstream  Slope _ Downstream  Crepe 

Kind  of  Corewall  Riprap  _ _ 

•  - . . — — - — - 

ilateriai  in  Embankment _ Foundation _ _____ 

Condition _ _ - _ 


GATES _ Location _ 

Size _ Kind _ Ei .  Flov.line 

Corn  i  t ion _ 


Evidence  of  oeaks  in  Structure _ _ _ 

Recent  Repairs  and  Ento _ _ _ 

N’inber  Acres  in  Pond _ _Drainage  Area  i  n  L  j .  Milf  s 

Discharge  in  Second  Teet  per  Square  Mile _ 

Estimated  Storap  •  Million  Cubic  Feet _ _ 


B-21 


BARRE  RESERVOIR  DAM  AND  DIKE 


WORCESTER  CulTNTY  ENG  I!  JEER 
Inspection  of  Tams,  Reservoir  Dams,  and  Reservoirs 

Inspected  by  A.O.M-  /.M.T  Date  /J-  2«-4/  Dam  No._  6*'1± L- 

Tovm _  _ d*L££3. _  _ Location_  /larrr _ <Cs£ - — 

Owner  _  /?/„  ^ _  A7^g> _ _ Use _ _ 

SPILUVAY 

El .  top  abutment _ Ei .  Crest _ El .  Apron _ El .  Ct . Bed 

Width  top  Abut. _ Width  top  Crest _ Width  bottom  Sp.way _ 

Width  flashborrds _ Kind  Ilashboards _ 

£t .Flowline  Cleanout  Pipe _ Size  and  Kind  Pipe _ 

Kind  of  Foundation  urr’tr  Spillway _ _ _ _ _ 

Cond i  tlon  £0/7  cr  _ g auscma/C _ £2sJZ£jbJjiL 

n  7fe>  Aa rj  /■»  -  Ms K  1  q  1%/ .  s/^YCSklh - 

■zt/anag/  /ua/4? ..Ac ye. — t ctr*mszS <sfr&n  panf- — 

ETSA’hE.  ENT 

E^.  Top _ El. Natural  Ground _ V'idth  Too _ 

Wiuth  of  Borrora _ Upstream  Slope _ Downstream  Slope _ 

Kind  of  Corevmll _ Piprap _ 

Material  in  Embankment _ Foundation _ 

Condition _ _ _ 


GATES _ Lo  c  a  t  i  on _ 

Si  ze _ X  ii  id _ Ei .  Flowline 

Cond i t i on _ 


Evidence  of  neaks  in  Structure 


Recent  Repairs  and  fa  to 


Number  Acres  in  Pond _ Drainage  Area  in  Up .  tlilfs 

Discharge  in  Second  Feet  per  Square  Mile _ 

Estimated  Storap  •  Million  Cubic  Feet _ 


B  -  2  2 


BARRE  RESERVOIR  DAM  AND  DIKE 


WORCESTER  COUNTY  ENGINEER 
Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs 


Inspected  by  jto/n-  t  _ Date  /i-y.  Dam  No. 

Town _ /V£ _ Lo c a tion  7?a  JcvJ _ 

Owner  C _ Use _ _ 

SPILLWAY 

El .  top  Abutment _ El .  Crest _ El .  Apron _ El .  St  .Bed _ 

Width  top  Abut. _ Width  top  Crest _ Width  bottom  Sp.way _ 

V.'idtn  flashboards _ Kind  Flashboards _ _ 

El. Flowline  Cleanout  Pipe _ Size  and  Kind  Pipe _ _ 

Kind  of  Foundation  under  Spillway _ _ 

Condition 


EMBANKMENT 
Ei.Top _ 


El. Natural  Ground 


Width  Top 


Width  of  Bottom 


Kind  of  CoreVrall 


__Upstrean  Slope_ 


_Downstream  Slope_ 


_Riprap_ 


~c&A 


Foundation 


Material  in  Embankment 

— - ^  r<rg_ 

Condition  \  .s A  <r./7r^  7t>  *  d_rtre^ 

_ Wcjz  ii(f _ sZjBB .  afegtf v.*A  £ rfn  r.  .£d./. 


‘Z'uL-jfe. 


/nhi  S*/>J 


/ 


GATES 

Size 


Location 


Kina 


El .Flcwlinc 


Condition 


Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Late 


Number  Acres  in  Pond _ Drainage  Area  in  Sq. Miles _ 

Discharge  in  Second  Feet  per  Square  Mile _ 

Estimated  Storage  Million  Cubic  Feet _ _ 

B-23  BARRE  RESERVOIR  DAM  AND  D1KI 


WORCESTER  COUNTY  ENGINEER 
Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs 


Inspected  by_ 


)am  No .  o  vA_/v 


Town_ 

Owner 


Location 


SPILLWAY 

El . toy  Abutment _ El . Crest _ El . Apron _ El . St .Bed_ 

Width  top  Abut. _ Width  top  Crest _ Width  bottom  Sp.way _ 

Width  flashboards _ Kind  Flashboards _ 

El. Flowline  Cleanout  Pipe _ Size  and  Kind  Pipe _ 

Kind  of  Foundation  under  Spillway _ 

Condition 


FUBANKL1ENT 

Ei.Top _ El 

Width  of  Bottom _ 

Kind  of  Cornwall _ 

Material  in  Embankment 
Condition 


El. Natural  Ground _ 

_ Upstream  Slope_ 


_ Width  Top _ 

_ Downstream  Slope_ 

_ Riprap _ 

Foundation 


GATES 

Size _ 

Condition 


Kina 


Location 


El. Flowline 


Number  Acres  in  Pond _ Drainage  Area  in  Sq.Miles_ 

Discharge  in  Second  Feet  per  Square  Mile _ 

Estimated  Storage  Million  Cubic  Feet _ 


B  -  2  4 


BARRE  RESERVOIR  DAM  AND  DIKE 


TOW  --  BA£Pf* _  DAM  NO.  /  4_ 

LOCATION  B  mrrrc  STREAM  _ 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

Worcester,  Massachusetts 


DAM  INSPECTION  REPORT 

Pr/fi-c  &!***'  -  rt#/  ^Vo  - 

Owned  »_ _ ttse 

Inspected  by  _ ^  Date  v/^ft  c 

Type  **f  Dam  /IrwA  J\s//  Oondition  _ Salt. _ 

^4sfl  ~  A/eeir  s>rorc  "l£ec  £*/• 

SPILLWAY 


Flashboards  in  Place 


i 


Recent  Repairs 


Condition  jCarre  U — MzaxxvL _ /Sy/-  dif  •  /fc/Y  iWrr*  frtjff  <*r  '  //(V&ri 

_  .  .  ,  f  /*  A  <mr  ut*S*r~  f/m^s/Ta 

Repairs  Needed  _ _ _ _ _ / 


EMBANKMENT 
Recent  Repairs 


— - — Isx&ma — (^o — bau'/t _ aforc/"- 


Condition  __P&a,'  ~  Acq/C/  A/af,  Zco/a  A/cs/-t*J 

Repairs  Needed  _ £ _ Qff  ./ctf/T/.r  ../A^Z- 

- — a**). — ft? /ar,*  rttw — rfyis.  at’  -  VJ*  cJd^  . 

Aud  CAW  Cjm/td 


'  >mE3 

.  -cent  Repairs  _ 

v\  adit  ion  ..Alt. 


ft/tkU  - _ _ LaJ*j'/C' 

id  * 


1A. 


AjLSxA. 


cAsrcJC-  !a/Ack\ — sA#  sal _ A-  J*r<-  /?*  /z4sts 


Repairs  Needed 

- -  aah/ c-  f  jdA  y -p  V/^K  -e«//^w  g/" 

LEAKS  ^  jf 

How  Serious  ftsts* /  to/nrr/  —  A+A.  _ 

DATE:  _ i/at _ 24 _ 

_ ■/*-/?-  faUAjj*-  . 

County  Engineer 


BARRE  RESERVOIR  DAM  AND  DIKE 


B-25 


TOWN 


DAM  NO. 


LOCATION  _ _  STREAM  £. 

WORCESTER  COUNTY  SNOINEERINO  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


DAM  INSPECTION  REPORT 


Owned.  by_  Ponrc  — Cktyx — pl  ac  e — 

Inspected  by  /-.O.  Sf~  U/Aj'f*  uj/'ft. 

tf-  /VtTTdrrtCr'  Cinf  .  &tm.  Bosfo> 
Type  ef  Dam  ' _ 


_ Use  P/c&Q>sr 

Date  J ustr  _  J%C£L - 

Oondition  0 _ _ 


SPILLWAY 


Flashboards  in  Place 

t*rf+ 

Condition  — Aq/c, 


/Yckar 


Repairs  Needed  _ 


__  Recent  Repairs  AJn~s 

-***  jyjJLcAi 

/>  c+Atr  *sms-  '//3  -Tf/SSiC+y 


EMFAWKMENT 

Recent  Repairs  A/*si<z  - _ .. _ _ _ 

Condition  SAau/A  Cju/  at/f  frees  AmJ  6-.au S  reaHlx - 

Repairs  Needed  Jfmx  ne*Atr*J  - 

£*sf  A*d  t*t%6 malCM&tffr — 

qhtf  0*1644% mr*/-  <4ST 9ft?  fUtos  - 

'  ,.™E3 

-^cent  Repairs  _ _ _ __________ _ 

v.  adit  ion  •  /teJV  — ZAf-f  JVtll  - 

Repairs  Needed  _  (fy/e _ y2Co _ - - - 


LEIK3 

How  Serious 

+*fc 


Sirt",  / c m/ij  Under' 

**  -  \/J  mte: 


M 


dqjjbtr.  g^4t±. 


j.  P 

jj o.JfJlcT' 


L  ZJ _ /TA-flfrHAv-. _ 

4^f'P^r4t*4-  County  Engineer.  ✓, 

*  Tmrfr/Ar*A* **•  *f*X  **  ^  •**  Jy>/r 


TOWN 


DAM  NO 


LOCATION  &***?  tfrr  STREAM  Pf/tfrc.  ■  JL. 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


DAM  INSPECTION  REPORT 


Owned  by  Carp _ Place - 

Inspected  by  A.O.  A/-  Ju/tth  U/A/'hr 

H-  M77Z>r/ic r-  Ctftr .  £n», 

Type  Dam  / _ 


tvrsvc’s/-er' _ Use  P/cjfJjA/T 

Date  J pXL - 

Oondition  S _ ____ 


SPILLWAY 


Plashboards  in  Place 

t+rq* 

Condition  An/*  /. 


inr/JtL. 


.  /a  Oj&a/c- 

i<rrb  4?<S'  *r  Tfatm  • 

Repairs  Needed  *rJ  _ ___ 


,  Recent  Repairs  AJn~s _ 

JjJlL  tkAl  yp.  «  k.S^o  wm 
A  cmArr  'S/} 


EMBANKMENT 

Recent  Repairs  A/mst<z  - _ _ _ 

Condition  /Aa^/A  Cl./  at/f  Jrecs  /?~J  y ru  6  **.*S  real* . - 

repairs  Needed  jtrms  n ciAh'mJ . - 

g**J-  _ -  /f»  STJ \  C&jfiferTO*  t  /JAoA. 

q/*y  &t*j 644 4s*r*f-  jfa*+**y  <%/T ***  • 

'  .'.TE3 

-^eent  Repairs  forte  - - - - 

edition  •  /teSs  G'Anf — C4.rf  SYJt  ftp  C - 

Repairs  Needed  Jj/,  _ J~//f4//jp  - - - - 


LEAKS 


How  Serious  Sms-*  *  /trmAj  tiptJ<s- 


^  fvt  *  c/j 

*  y 'p*r  ^*7 


DATE: 


aJ^zr..  a. 


>9* 


fit 


*C!  yvL&L/ts* 


'R*r County  En gin e e r  ^ 

TmfcjtAr*/ fSaft  *4  ^  S  Jl'fr  jy>ee 


B-  26 


BA 


RESERVOIR  DAM  AND  DIKE 


TOWN 


DAM  NO 


nation  /?ej 


STREAM 


gy-  /y 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
r\  .  WORCESTER,  MASSACHUSETTS 

/  es/c It) J  t -hrtvAcJ  p/tfa  . 

DAM  INSPECTION  REPORT 


0vmed  by  ...Jlta/XL  &CJ _ Qfp. _  Place  . .  Use  _ 

Inspected  by  /.n  M  -  Per  A: /a)  _ Date  .  duly. (j.  /  S  fifZ. 

Type  of  Dam  6r //**+. _ Condition 


SPILLWAY 

Plashboards  In  Place  ,  Recent  Repairs  _ 

Condition  Hi)  tar/  c^ro-ff  /c  aJu  Jt)c  Aal - 

Repairs  NeedCI  hh>/^  a*  injA)i.  CsHtsfJ'f  . 

- i bA/'C-  -  PI  a  cc  C/ty  /3/^J<rr  /  H/Azs*- — , 

.  c^rhiA)  tvtfc  q  ra,cJ  (Tv.  c*? 1  frXZsnrr-*.  j 
EMBANKMENT  '  ' 

Recent  Repairs  Coutreh  tmoJ/ .fcZcJ-L - 

Condition  Du cujj  jJq^cj  hor'  — 

Repairs  Needed  tAJo^jf  i*/cjAca)  /A//^  - 

- (saJLu. _ -  to*-  ret  A'  r*Jiii - 

wt/K  effri  c,t<Uj  -hf/tAj 

GATES 

Recent  Repairs  _  fijscljJ  ^a/c  Jte CrvutituijfuL - Ezutl — 

Condition _ _  ^  J&sdU  r/S*  f'f*— - 

Repairs  Needed  _ A/,.i,  4-1*"  sjafe  _  .  _ 


LEAKS 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


DAM  INSPECTION  REPORT 


Owned  by  tfcj ess* Ld’  Place 

9.  F  Mini  (c  l/jon-t/AS 
Inspected  by  L.om  -  tu  a.  r- _ 


Type  of  Dam  Jr  tuft  %  ,  P.U _ jh*. _ 

J/ilH  /  ivv  C  #*f  C /'*>’*■  ’tip 

SPILLWAY 


_ _  Use  m _ 

Date  .  X  '9  *9 _ 

T  I 

Condition  onJc*'  gf 

fZxxt  dOv*"\  s/<i  w  f* 5^  , 


Plashboards  in  Place  A4?h  Recent  Repairs 

Condition  .  ,^/s  jj  MCL-Jk&tDJ&i/jlL - 

Repairs  Needed  flr  c  mJAsucr  ;»  '  *  n  t.i>  r  Actnc*.  cuPf  a  f  1 W  "fa 

_ hr _ fjjbtHjtfeJ  •  -P/*r\  F?tf-  - 


EMBANKMENT 

Recent  Repairs  _ ________ _ 

Condition  .  jn/j£  fr auun'f  ftnlctnL  tncnf _ tf  {/U/ltMbf - 

Repairs  Needed  a  A/  AsosK  OtcJ  a  rJA  auf  r*v/r~  Pw<-  cr  j&J 

— &juL  ..Ju4icrsACcJo.J - - — - - 


GATES 

Recent  Repairs  A//mj  -  sjsnSZL  yjlncJ  atu] f£> And  J  raw<\  J,  ^  -h/J  £F~ /// 

Condition  Hart  ft* A ,  fiat JauM/TOk *> ^JC5r^. - 

Repairs  Needed  Af  F*iA  /iF  C*MUcte- Abt  bsrJ/.t  Jfydwfc — 2 - 

Ik  "dia.  J2if£-L  M**  Ar*'°  &  fojsf.o«  £si  JLijLjQs&ZL 

LEAKS 

How  Serious  n/ihc^r  S  l J usam  <aT  t-nhw ^Cchf^ — - 

e»U>  ~  woir  St  of /J/ end 

DATE:  /f/p  3.14  31  .  -.  .  -^.0’  Countv  Engineer 


B-28 


BARRE  RESERVOIR  DAM  AND  DIKE 


TOWN  _ u 

LOCATION 


DAM  NO.  C  y-/v 
STREAM 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


Owned  by 


DAM  INSPECTION  REPORT 

icr c  kvy.  3,  Hr?  P-cpa/p 
■ r , .  ^  Place 


Inspected  by  _ 

Mac*.  Co  .  ♦  &  C-  Per/Ci*  '  h/ c 
Type  of  Dam  A./  •  £  Gal  •  Jiul 


Date  /h+- 

— 5 — i 

Condition 


SPILLWAY 

Plashboards  in  Place  A/a 
Condition  Pnor-  «/Cj 
Repairs  Needed  Pau  g  A%i 


Recent  Repairs 


Recent  Repairs 
Condition  Zf 
Repairs  Needed 


LEAKS 

How  Serious 


loMilh 


wn 


Count 


lneer 


DAM  NO 


TOWN 


JJL, 


V* 


LOCATION  &.**,/*  +cmM£tjt. 

/#«M»  •**  / /+  J&+ 


STREAM 


m  ^  /V># 


WORCESTER  COUNTT  ENGINEER INO  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


D£M  ISSPECJION  RE  P  OR  2 

s4f*ac.  /  *•/•*+, 

Owned  by  jUM+r*  c.  *.,*.*  Piece  m  ^acgi  7 

Inspected  by  _  _ D®te  _ -  *3  is 9 - 

Type  of  Dam  a^  ,^-r  — **-+a*.  Condition  .*>.-> 

§nuv,& 

Flashboards  in  Place  ______________________  Recent  Repairs  . 

Condition  - . .  . . . . 

Repairs  Needed  _ _ _ _ 


EMBANKMENT 

Recent  Repairs 

Condition 

Repairs  Heeded 

OATES 

Recent  Repairs 

Condi tlon 

Repairs  Needed 

LEAKS 

DATE: 

Count*  Engineer 

B  -  30 


BARRE' RESERVOIR  DAM  AND  DIKE 


LOCATION  S’l'HBAM  ^ 

WORCESTER  COUNT!  ENGINEER INO  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


D  £  M  ns  II  c  HON  REPORT 

Owned  by  <?.  s*ka~j  Place  ^«.«^«^-  Use 

Inspected  by  -  //^r  Date  >v^. 

Type  of  Dam  £■-***.  a  .  Condition  >> 

s 


**•'*?  *  f*"<S 

/*c& 


SPILLWAY 

Plashboards  in  Place  a4  Recent  Repairs 

Condition 

Repairs  Needed  ^ , ___ _  . 


EMBANKMENT 

Re-sent  Repairs  - - 

Condition  tA*  ^  ^ ’ttw.ifssV^. 

Repairs  Needed  ■  '  -  - 


GATES 

Re  sent  Repairs  7se>«  /■+*■**?'  A t-£siC- - 

Condition  ^ —  ■»  *  ar.~<*ffrr 

*  f 

Repairs  Needed  .  — - - - ,...„.  —  -• 


LEAKS 

How  Serioue  j  /*.*  a  j  m~~-  **■*■?*  J*  /^/-r 


DATE: 


County  Engineer 


B-31 


BARRE  RESERVOIR  DAM  AND  DIKE 


TOWN  _ “Id a? ft 

LOCATION  _ 


dam  NO.  _ 

STREAM  _ 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


DAM  INSPECTION  REPORT 


Owned  by 


Rok>'f'0  ferkin'  Care  8.  F.  /V)qrjJ)  6 XT  Cf'crceJ’S/’- 
Pri*CK  finst:*'  Place  l/fa si cs/rS  Use  .  . 


Inspected  by  loM _  Date  A//>u .  2.x.  j  ijjy 

/O)  <9 &■  I 

Type  of  Dam  Condition  _ 

'la Med  'p£r'/~/sjj  f=c4>.  »/,  /?*/  hot  cut  M 

SPILLWAY  af  «-*</. 


Recent  Repairs  A/da*- 


Plashboards  in  Place  A/cac 

Condition _ L/u'i/tiay 

Repairs  Needed  3  j£ces  v titer  Sf///w<uf 


xhpjJL  be  Cx,-/irukrf  a.f'  fgj/  cn> 


EMBANKMENT  * 

Reoent  Repairs 

J=///ad  ItcU  Mm  /9  6u>  ar.evte*) 

Condition 

Repairs  Needed  -  -  - 

GATES 

Rcoent  Repairs 

Condition 

Repairs  Needed  frot*.  - 

c/gje)  'ThattsaiisiPf  'hjxe  • — 

LEAKS 

How  Serious 


DATE: 


County  Engineer 


B-32 


BARRE  RESERVOIR  DAM  AND  DIKE 


'  »/ 

TOWN  BsZtJL £ _  dAM  NO.  14 _ _ 

LOCATION  tfefert/ctS  STREAM  _ _ 

WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 

Owned  by  7&r*.in,  -  Q*rs*  Place  frgmcdS -  Use  - 

t  .  M9rJXC»..  kTorccSfiS  _  .  .  -  ,  _ . 

Inspected  by  /..a.  ha  .  z&xAuJ.  — _  Date  A/*^.  iP-ifi, - 

e*JtC’4  Afr.  ficft/Hf 

Type  of  Dam  -____ Condition  . 

SPILLWAY 

Flashboards  in  Place  _ _  Recent  Repairs  __________ 

Condition  _ - 

Repairs  Needed  _ Cvf~  Ao  /«-  ssuoA  <*ep  aw  J  c**h  a  ft  ti. 


embankment  * 

Recent  Repairs  .  . 

Coxiditlon  -Tfcz-yg/  £>//  on  h»*k:  Mcnf 

Repairs  Needed  _ _ 


gates 

Relent  Repairs 

Condition  _ 

Repairs  Needed 

LEAKS 

How  Serious  ___ 
DATE:  _ 


County  Engineer 


B  -  3  3 


BARRE  RESERVOIR  DAM  AND  DIKE 


TOWIf  _ _ 

LOCATION 


DAM  KO. 


*/////*»•*  ✓/  //* 


/^/x  g  a  < 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
WORCESTER ,  MASSAC  HJSETTS 


IIS P|£1IS!  ESISEI 

-  A«C«  ^ 

Owned  by  f  Place  >*->/- g •  >•  ..  Dee  j>^ 


Inepeoted  by 
Type  of  Dea  „ 


Date  _ _ 
Condition 


SPILLWAY 

Plaehboarde  In  Plaoe 
Condition  .7^ 
Repairs  Heeded 


_  Reoent  Repairs 

.//.  yat'j  .» 


w. _ 


How  Serious 


DATE: 


B-  34 


BARRE  RE: 


-  «ue- .  rjsjLceC  - 


32* - -  -G*  -^— 


^#V'-  >  "  ySfiCr.  ^]ta«>  ^r*.  s4-y/gi£*~ '  *3i  *  —  y  f£  ^^4-7^  s23s.fi  £?  /3^ *33 


'3*  .  3^~t/Sy  -  sl'T^S  3s j  A*,* Hr-  AA'A.  3  s> 4r*.  <Z 3  /r>rO  »H,  s3  *ss**sy  HS*.  - 


B-35 


BARRE  RESERVOIR  DAM  AND  DIKE 


DAM  NO 


LOCATION 


STREAM 


WORCESTER  CGOT.T  ENQINSERINO  DEPARTMENT 
VUttSSWl,  MASS/.  JHU SETTS 


DAM  INSPECTION  REPORT 


A»*** '*-**,.*. '  *»»/*?*:*. 

ftmed  by  /^/irAjns  -  J./r  A-  <Z  Place  ^  Dee  ££z22±JZZdL 

Inspected  by  io.ci  ~j*  v-  <u*. £Afa~&  Dels  'K.  /f*? _ _ 


Typen  of  Dan 


#  *~  g»/i< 


Condition 


8PTUWAT 


Flsehboarde  in  Place 


Recent  Repairs 


Contrition _ 


Re naira  Vucded 


-  1/ 


EMDANSf^T 


Resent  Repairs  7X«  *~-A~.a 


J"*  j  ZZ  y-V-«  o  y 


Condition 


*sj/+.  'a.  A*/*s  /&*  j/r-0-  **- 


Repairs  Needed  0*,/*^  ,  s 


L tJZLJ?& 


Recent  Repairs 


Condition 


Rspairs  Needed 


Kow  Serious 


DATEi 


County  Engineer 


BARRE  RESERVOIR  DAM  AND  DIKE 


TOWN_  _ 3*K  MO.  Cl  ±JJt 

LOCATION  Z)/r/  _  ST,£AM  _ 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


Owned  by 

Place 

Use 

Inspected  by 

N  F.  hjuJ- 

Date  Dea. 

r.  nc,x 

Type  of  Dam 

Condition 

SFILLWAY 

T]  ashboards  in 

Place  '.in  & 

Recent  Repairs 

Condition  - C^stda. _ _ _ all 3 _ \  5ai^->>2 

Repairs  Needed  _ 


FMT.AHTOEHT 

Recent  Repairs 

Condi  tion  _ Q  K 

Repairs  Needed  __ 


GATES  Kant" 

Recent  Repairs  _ 

Condition  _ 

Repairs  Needed 


LE*  KS 

How  Serious  _ _ _ _  __ 

DATE:  _ _ CoTjity  Ei i£i  ne «r 
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Note : 


PHOTOGRAPHS 
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Figure  B-l  in  Appendix  B. 
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HYDROLOGIC  AND  HYDRAULIC 
COMPUATIONS 
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